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OF THE BOARD OF CONTROL OF THE NEW YORK EXPERI- 
; MENT STATION. 


To the Honorable, the Legislature of the State of New York: 


The New York Agricultural Experiment Station has grown out of 
the necessities of farmers. Within the past forty years the conditions 
of success in practical farming have changed greatly; they are more 
complex , there are new elements, hindrances not known in the earlier 
husbandry of this State, natural ‘and artificial influences to increase 
the hazards of all crops, discour agements that have driven many thou- 
sands of our citizens to newer fields in the west and seriously lessened 
our own productive industry. Among these hindrances and discour- 
“ agements are the ravages of insect pest, many kinds of recent intro- 
» duction, changed character of the seasons, especially in more frequent 
~ droughts during the summer months, new and fatal diseases in flocks 
and herds, multiplication of injurious weeds, and in many localities 
serious exhaustion of soil. In the cheapened transportation of all pro- 
ducts of farm industry from the more fertile fields of the west our 
farmers have found competition against which they may contend suc- 
cessfully only by the employment of the highest skill, and even with 
that accessory, they must be content with diminished rates of profit on 
the larger capital invested. 

All these adverse influences, operating with accelerated force, have 
had visible effect in depriving the‘agriculture of this State of that en- 
couragemi it which is necessary to healthful growth and development, 
and they have also been the immediate cause of transferring to other 
States a material portion of the labor that under more favorable con- 
ditions would have remained to preserve and increase the importance 
of our of Commonwealth. In view of the increasing disabilities 
pressing heavily upon every branch of farm industry, thoughtful 
farmers lc ig ago began to seek means of relief, mainly in more  thor- 
ough tillage, better protection for farm animals, improved seeds, ex- 
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tensive drainage, artificial fertilizers, and generally in the acquirement 
of knowledge leading to higher skill in all the methods of their labor, 
Without doubt they have corrected many of their own faults in farm 
management, but they have not been able to ameliorate the conditions 
of their industry, except as individual skill and effort have wrought 
favorable change, the principal difficulties still existing, because ines 
vidual effort has been wholly inadequate to cope with them. 

Every advance has given clearer view of obstacles too great to over- 
come, except through | some form of organization by which there might 
be greater and general attainment of knowledge in all that constitutes 
the science of agriculture, and the requisite skill to make such knowl- 
edge available in farm practice. The various agricultural societies of 
the State, although useful in their respective fields, have been quite in- 
adequate to the correction of evils fastened upon an embarrassed in- 
dustry, assailed by forces mysterious in their origin and destructive in 


their work, devastating fields, decimating herds, blighting fruits and 


otherwise neutralizing the faithful labor of the husbandman who has 
thus to contend in the dark against increasing odds. In the various 
branches of physica] science in which intelligent practical agriculture 
must find direction there has been material advancement in the last 
few years, but it has not been general, Here and there a student, 
stimulated by unselfish enthusiasm, has engaged a careful research 
planned for the development of truth and his labors, pursued at great 
cost, perhaps, have been indeterminate, the results problematical, their 
application doubtful, because in all there has been no authoritative ex- 


pression supported by extended tests. 


‘These considerations having at last the force of unanswerable argu- 
ment favoring the establishment of a State Experiment Station atten- 
tion was given to the want, especially by the principal agricultural 
societies within the State, including the State Society, the State 
Grange, the American Institute Farmers’ Club, Central New York 
Farmers’ Club, Elmira Farmers’ Club and Western New York Horti- 
cultural Society, to which was added the influence of Cornell Univer- 
sity and the expressed desire of farmers throughout the State for a sta- 
tion where experimentation, supported by the public, might solve the 
thousand perplexing problems affecting the welfare of agricultural in- 
dustry. In compliance with this desire the Legislature of 1880 au- 
thorized the establishment of the New York Agricultural Experiment 
Station by an act passed June 26, 1880 (chapter 592), the work to 
be directed by a Board of Control, comprising ten members who were 
the executive officers of the agricultural societies already named, and, 
ex officio, the Governor of the State, and two others, to beelected afte1 
organization. Within the time prescribed in the act these members 
met in the executive chamber and effected organization preparatory to 
the election of two members to complete the board, and at a subse- 
quent meeting selected the two members, elected a president and a 
Secrétary, and. appointed a committee to report plan of operations. 
This committee, Robert J. Swan, President, and N. M. Curtis, Secre- 
tary of the boa rd, Wie As Armstrong and Richard Church (Messrs. 
Swan and Church, the two members appointed by the board unde 


provision of section two of the act), entered immediately on the 


work assigned, and after several meetings in which careful considera- 
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tion of the work contemplated was had, reported a plan in December, 
1880; but the arguments and reasons that by slow processes had 
brought the committee to conclusions had again to be considered by 
the full board, thus necessitating delay that full accord might follow 
reflection. In February, 1881, satisfactory agreement was had, the 
plan of work embracing the purchase of a suitable farm and its equip- 
ment with all the appliances for careful field experiments, together 
with scientific investigation, and the employment of a capable director 
with a staff of assistants to take immediate charge of the work. 

As the preliminary step, exceedingly important in all its bearings, 
the selection of a farm became at once a matter of deep concern. Pro- 
posals were invited and received from twenty-two counties of the State, 
but choice at last designated a very desirable farm near Geneva, ad- 


-mirably located, with buildings well suited to the purposes in view, 


soil and accessories well adapted to the objects sought, and the price so 
low that it scarcely covered cost of structures ready for the uses of the 
station. Meantime, a supposed defect in the law establishing the Hx- 
periment Station became to the Comptroller an insuperable barrier to 
further progress, for, as alleged, the appropriation was in violation of 
the Constitution, and could not, therefore, be available. Although 
this view was controverted by the Attorney-General in a written opin- 
ion, it was deemed advisable to avoid all controversy, if possible, and 
a new bill was accordingly prepared to meet the objections urged, and 


* in due course became a law, designated as chapter 702, passed August 


15, 1881, under which the action already reported, which resulted in 
the selection of a farm, was had, and the title of the farm passed to the 
State in February, 1882. For full account of the work performed, 
implements, machinery, apparatus, animals and equipments, together 
with cost and manner of service, we beg leave respectfully to submit 
the accompanying reports of Robert J. Swan, Treasurer, and E. Lewis 
Sturtevant, Director, all of which have had careful consideration and 
approval by the Board of Control. 


ROBT. J. SWAN, 
President of the Board of Control. 


N. M. Curtis, 
Secretary Board of Control. 


1882. 


ORGANIZATION OF THE STATION. 


Board of Control. 
Governor A. B. CoRNELL, Albany, N. Y. 
RoBERT J. SWAN, President, Geneva, Ontario Co., N. Y. 
Gen. N. M. Curtis, Secretary, Ogdensburg, St. Lawrence 9 ee & 
PaTRIcK BarRy, Rochester, Monroe Co., N. Y. 
W. A. ArustroneG, Elmira, Chemung Co., NwY; 
JAMES McCann, Elmira, Chemung Co., N. Y. 
Prof. 8. W. CLark, Spencerport, Monroe Co., N. Y. 
DANIEL BATCHELOR, Utica, Oneida Co., N. Y. 
J. S. Woopwarpb, Lockport, Niagara Co., N. Y. 
A. V. MEKEEL, North Hector, Schuyler Co., N. Y. 


Director. 
EK. LEwis STURTEVANT, A. M., M. D. 


Assistant. 
Henry H. Wine, B. Agr. 


Horticulturist. 
p, EMMETT 8. GOFF. 


Chemist. 
S. Moutten, Bascoox, A. M., Ph. D. 


Stenographer. 
RoBERT WATSON. 


REPORT OF THE DIRECTOR. 


To the Board of Control of the New York Agricultural Hxperiment 
Station : 

GENTLEMEN —I hereby submit my first annual report for the year 
1882. 

Arriving at Geneva February 28, I took possession of the Station 
property March 1, and on March 3 employed a janitor previously 
hired through the assistance of Mr. Swan. ‘T'he former owner was 
still occupying the buildings, and the whole premises, including the 
barns and out-buildings, were out of repair and in disorder. On 
March 2 I engaged carpenters, and the carpenters’ work done to date 
comprises the general repairs of the house and buildings, the putting 
in of library shelves and office fittings, the fitting of the laboratory 
and the work-room, the making of a passage-way. to the second story 
L room, which had never been connected with the main building, and 
to which there was no means of access except through the windows, 
the carrying of a dumb-waiter from the. kitchen to the south-east 
_ second story room, the fitting of a pantry, the fitting of an experi- 
mental cattle barn, the building of a green-house, and the necessary 
carpenters’ work required for the purposes of the mason and 
plumbers. 

On March 27 a mason commenced work by repairing plastering, and 
at various times has worked at cutting through the doors for the pas- 
sage-way to the L room in the second story, one door in cellar to walk 
under piazza, the deepening of the cellar window, the laying over 
piazza walks and repairing brick edgings, the building of a lysimeter 
pit, of a tank in the garden, of a silo, of a pit for the gas machine, on 
walls of the green-house, and various miscellaneous work about founda- 
tions of buildings, mending, plastering, etc. 

_A painter was employed in doing the work made necessary by the 
changes in the dwelling, and a glazier was required to replace many 
panes of glass. The painter and glazier were also employed upon the 
green-house structure, which was completed in October. 

About the last of April the plumbing was found to be in such 
shocking condition that it seemed wiser to re-plumb than to at- 
tempt an almost interminable series of repairs ; hence, the first of 
May the old pipes and connections were restored, and in addition pipes 
were carried to the cellar and laboratory, to the pantry and wash-room. 

In October we had completed the putting in of a Springfield gas 
machine for furnishing gas for laboratory use, and had in running order 
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one of Dunning’s No. 4 steam boilers connected with a system of pipes 
and radiators, furnishing heat to the dwelling and steam for use in 
the laboratory. 

The only addition which has been made to the buildings during the 
year has been the construction of a green-house. 

Such was the confusion and so varied the work during the first few 
months that it has seemed impracticable to keep such a close record of 
where the labor was expended as was desirable. We have made, how- | 
ever, a close estimate as given below. ‘The weather during March was 
stormy and boisterous, and this continued to be the case throughout 
the greater part of April. "The farm team arrived on March 21, and 
has been worked on every suitable day since. The March labor, not 
including janitor and assistants, was 444 days ; in April, 2382 days ; 
in May, 2143 days, ete. 
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On March 1 my assistant, Mr. H. H. Wing, arrived, and very soon 
became of very material assistance. He is now imbued with the spirit 
of the work, has become accustomed to the duties of the Station, and 
is a valuable member of the staff. On March 17 Mr. E. 8. Goff ar- 
rived to serve as horticulturist, and has proved a thoughtful, earnest, 
industrious man, whose services derive value through the thoughtful- 
ness and intelligence displayed. On July 1 Mr. S. M. Babcock arrived 
to serve as chemist to the Station. Formerly assistant to Professor 
Caldwell, at Ithaca, he comes highly recommended. His services this 
season have been of a valuable character, and although the laboratory 
was in a very incomplete state until October, yet work has been carried 
on despite inconveniences. On July 4 Mr. Robert Watson came as 
stenographer and confidential clerk. His services have been of a 
valuable character, and add greatly to the facilities of the Station 
work. 

The difficulties which have been met in organizing and equipping 
the Station have been trivial, yet numerous and wearing. ‘There has 
been a necessity for attending to trifling details to an extent detri- 
mental to the thought work and the office work, which are more 
particularly my duties. Work desirable to be done has been postponed 
almost to the extent of deserving censure, yet the data for hereafter 
doing this work has been carefully kept. ‘The expense of fitting and 
putting into condition has been quite large, yet I feel assured that 
there has been little waste. | 

The experimental work has not been neglected in any of-its essen- 
tials, yet even here work which convenience required has frequently 
been postponed through the labor being employed in attending” to 
duties connected with organization. What we have-accomplished this 
report will indicate. It seems proper to express the hope and belief 
that the work of another year, freed from the embarrassments which 
necessarily accompany the establishment of,a new and untried scheme, 
will yield far greater satisfaction both to yourselves and to your 
director, 

Your director must express his belief in the great significance and 
the great value to him of the unanimity of opinion, cordiality of feel- 
ing and deep interest in his work which has been the constant charac- 
teristic of the board of control. All criticism from this source has 
been cheerfully welcomed and even asked for, and it will be the effort 
of the director to continue the work according to the word and the in- 
tention of the orders to which he shall be subject. Your director is 
especially anxious to assume for himself no prerogatives, no privileges 
which the board would have a hesitancy about granting, and his con- 
stant feeling is that the public funds and public property are for the 
entire use of the public and not to be expended for his own convenience. 
He therefore asks that a constant watchfulness be kept by the board 
upon his acts so that inadvertencies may be at once discovered and 
remedied. The board cannot exercise a too close control over the finan- 
cial matters of the Station, for with the best of intentions there is 
always a chance of waste occurring here. The director asks the co-— 
operation of the board in preventing extravagance and in forwarding 
expenditure really needed for the thorough carrying out of the plans 
and duties of the Station. 
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The work of the first year has necessarily been largely devoted to 
organization and preparation. Nominal possession was taken of the | 
premises on March 1, but real work only began in April, and it was 
some time before we were ready to begin upon experimental work. 
The buildings and land were in disorder, and we were reminded at 
times of the Augean stables, which required the labors of a Hercules 
to cleanse ; but we enjoyed this satisfaction, that we found little that 
could be classed as filth. 

The Station land surveys 125 acres, and is mostly of a level charac- 
ter, or in slightly rolling fields. Diagonally through the farm, in a 
narrow valley, flows Castle brook, dividing the farm into two sections. 

The soil is of a clayey character, lighter on the north and east, and 
passing into heavy clay. on the south and west. Upon the north-west 
side the orchards and gardens, comprising 643 apple, 97 peach, 77 
pear and 37 cherry trees. In the poultry yard there are 28 plum trees, 
and in the garden a few quinces, currants and raspberries. 

The 80i], originally of fine quality, was found in places to be in a 
reduced state of fertility and foul with weeds, the land under-drained, 
but the drains apparently laid shallow and many of the lines appar- 
ently choked at some points. 

The dwelling-house is substantially built of brick. The main 
building, 46x42, three stories and a basement, the L 17x34, two stories 
anda basement. A piazza 7 feet 4 inches wide, supported on iron 
columns, railed in with iron, and metal-roofed, surrounds the whole 
edifice. The business rooms in the basement comprise a furnace-room 
and laboratory 11x26 feet, a work-room 14x29 feet, and a closet for 
use of the janitor. On the first story, the east room, 17x40, is fitted 
as a laboratory. ‘The west room, 15x29 feet 8 inches, is furnished as 
a public office, museum and reception-room; in the rear of the public 
office, a fine wash-room ; in the L, a working office 15x12, and in the 
extreme south end, the director’s office, 15x20 feet. The kitchen, in 
the basement, is in use by the director’s family, and two basement 
rooms furnish lodgings to one of the officers. The second story 
serves as a dwelling for the director, and in the third story three 
rooms are occupied by officers of the Station. 

Spring-water, brought from a distance of nearly two miles, fur- 
nishes a good supply for the laboratory and one faucet on the first 
floor, and for two faucets in the basement. ‘This same water supply 
suffices for two fountains on the lawn, and for the purposes of the 
barns and stables. A tank in the upper story, collecting the rain-water 
from the roof, furnishes water supply for domestic purposes. A con- 
nection between the spring-water and tank system of pipes enables the 
cistern to be kept filled independently of the rain fall. 

To the south of the dwelling, separated by a road-way are a line of 
buildings comprising a small octagonal ice-house, seven feet on the 
side; a brick coal-house, 11x26; a stone building, 28x32, the ground 
floor of which has been fitted as an experimental cattle farm, while 
the basement is utilized for the storage of roots and vegetables, the 
attic-for the keeping of labels ; a poultry- house, also of stone, 28x31; 
and a frame stable, 40x60, the lower floor being used for the horses, 
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the ground floor as a carriage-house and for tool-rooms, and the upper 
story as a storage for hay, rooms for the janitor, etc. To the south of 
this range of buildings just mentioned is the implement barn, 25x41; 
the main barn, 41x55, with an L attachment, 61x32. In this main 
barn a silo has been built. T’o the east of the stable a green-house and 
laboratory have been constructed. The potting-room, 12x18 feet, with 
a laboratory over head, both opening into the glass-house of slightly 
irregular shape, measuring eighteen feet on one side and thirty on the 
other. 

The Station buildings occupy the crest of a hill, and from the 
piazzas and cupola a fine view opens up in every direction. ‘The east 
view, looking over the village of Geneva upon the lake, is particularly 
pleasing. ‘The distance from the center of the village of Geneva to the 
Station is said to be abont one and one-half miles by the road. 

The Station seems to be particularly fortunate in its location, as the 
character of the building and the land areadmirably fitted for its pur- 
poses, and it is by no means inaccessible to the public. Our visitors’ 
register was opened April 1, and to date we have 626 names of visitors 
recorded. 

The theory under.which the direction of the Station is acting is the 
necessity of applying to agricultural research the principles which 
have accomplished so much in the pursuit of science, namely: The 
accurate ascertaining of facts, then the grouping of these facts in order 
to show the laws under which these facts are produced and modified, 
and finally the test or verification. Agricultural experiment also in- 
cludes the adaptation of facts and laws obtained to practical affairs. It 
is only as the laws under which our results are obtained become veri- 
fiable that they become worthy of being esteemed scientific. In experi- 
mental research, however, we must be very careful to distinguish be- 
tween the facts which we obtain, and the theories by which we attempt 
to explain. The first, if rightly apprehended, are absolute knowledge ; 
the latter are subject to change as we progress in knowledge, and re- 
quire at first frequent verification. To obtain information which ap- 
plies to one soil and one climate is something, but if this were all that 
we hoped for it would seem scarcely necessary to be at the expense of 
the fittings required for the combined use of a scientific and practical 
establishment. ‘The just expectation is rather, that our work should 
deal with the laws governing production in husbandry, the determin- 
ing the value of the facts which are under the farmer’s control, and 
the methods under which control may be most assured, and by so doing 
give possession to the world of knowledge which shall;be independent 
of any one soil or any one climate. In the pursuit of this course col- 
lateral information of interest and value, local and otherwise, must 
necessarily be obtained, and will serve to enhance the value of the 
Station to the community. ‘To fulfill this expectation necessitates 
much expenditure of work, even of toil, and of money, but if results 
are obtained, even a tithe of what may be expected, we may say that 
in the establishment of this Station the people of this State have made 
a judicious and economical investment. 

The province of an agricultural experimental station is not so much 
the discovery of new facts as it is the testing of applications and the 
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theory of relations. Its ultimate object is to give expression to 
values which shall assist the farmer in the largest sense in meeting 
and overcoming the various obstacles which arise in the practice of 
his pursuit. The business of agriculture is one of relations between 
factors which may be classed as those subject to control and those 
which are localized by natural circumstances, but which may in a de- 
- gree be subjected to the influences of man. In the former class may 
be itemized seed, cultivation, fertility and the timing of processes. In 
the second class we may mention climate and soil. ‘Thus the farmer 
can determine what crop he shall raise, how much cultivation he shall 
apply, how much fertility he shall add to his soil, when he shall plant 
and cultivate and fertilize and harvest. In order to act the most 
wisely, the farmer should know what the value is of the seed he is 
using, know the circumstances of changed culture and fertility, as 
well as should know whether through improvement in the seed the re- 
lations of culture and fertility may not become changed. In a word, 
should relations of processes change as change in the individual factors 
occur? If the seed be improved, does this mean in obtaining. the 
best results a change in the amount of cultivation applied and fertil- 
izer used? It seems reasonable to believe that fertilizing or cultivating 
beyond the capacity of the seed to produce is a waste, as also to be- 
lieve that cultivating or fertilizing below the capacity of the seed to 
produce is also a waste. ‘l'o determine the value of these factors and 
their relations is a fit subject for agricultural experimentation, but 
there are also various other collateral as well as separate objects which 
may also be profitably subjected to study. 

In husbandry we deal with the relations of agriculture, with those 
of stock raising and management, as well as with the utilizing and 
manufacturing of products, and thus are dealing with a more com- 
plicated series of inter-relations. While agriculture deals with crops, 
husbandry covers the whole field of farming practice. There is, 
hence, a wide field of experimentation open here, not only in de- 
termining the values of food and stock, but also in seeking for the re- 
lations that exist between the stock and the farm crops, the stock and 
their produce, and between the product and the farm system. 

‘The duties of an agricultural experiment station comprise dissemi- 
-nation as well as investigation, ‘To bring its experiments before the 
public, not alone through its annual report, but as well in other ways, 
is a duty that could not be neglected. Hence, at the earliest practi- 
cal moment, your director commenced the issuance of weekly bul- 
letins, which were printed upon slips, and copies sent'weekly to the 
agricultural press of the State, to all other papers which applied, to 
the directors of other stations, and to such papers without the State 
as sent copies of their publications in return. A few copies were also 
mailed to gentlemen who occupy no public position, but who are identi- 
fied with agricultural progress. Bulletin No. 1 was dated July 24, 
aud this and its successors bear the following superscription: ‘* These 
series of frequent reports are intended to inform the public of prog- 
ress at the station rather than to give complete results.” ‘These bul- 
letins have been extensively copied by the local press and by the agri- 
cultural press of regions widely separated. 
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Special effort has also been made to instruct visitors, by showing 
them carefully the data upon which results were formulated, and 
careful attention has been invariably paid to all suggestions. This 
meeting with practical farmers has been of advantage to us as well as 
to them. We have thereby been enabled to become acquainted with 
their wants and their views, while abundant hints of how to do, as 
well as what to do, have been received by us. Certainly there is no 
means superior to those which come from the association between the 
officers of the station and the farmers themselves to enable us to keep 
abreast of the times and to give to us that vigorous enthusiasm which 
leads to the most direct methods of obtaining results. We desire the 
farmers to understand that every intelligent visitor we have is a posi- 
tive benefit, and that we never begrudge the time necessary for cour- 
teous entertainment. 

In selecting subjects for investigation which are practical, rather 
than scientific, we deem we have fulfilled an important duty. ‘There 
is no more reason that science should not be studied in its bearing 
upon practical and economic affairs than there is that practical and 
economic affairs should be studied without the aid that science has to 
offer. Yet we would not be understood as in any way attempting 
popularity by decrying science. It is only when methods approved 
by science are applied to agricultural investigation that we may hope 
for adequate response to systematicstudy. ‘T’ostudy agriculture with- 
out the aids that science furnishes would be as profitable to the 
worker as the building of a railroad without preliminary survey would 
be to the stockholder. The field for agricultural study is very exten- 
sive. ‘There is room in it for pure science ; and there is also abun- 
dant room for the science that applies to practical affairs. This Station, 
however, was organized in the interests of the latter rather than of the 
former, and our duty compels us to leave to others that agreeable and 
fascinating work of seeking for knowledge for its own sake, so long as 
the equally good knowledge which relates to practical problems is 
pressing and is pressed upon us for acceptance. How well we have 
acted up to our own idea of duty, this report will determine. 

In using seeds purchased from seedsmen we were continually subject 
to the liability of a mixture of varieties in the same seed package, and 
to defects in the vitality of the seeds used. ‘To avoid these inconveni- 
ences in future we shall, as far as possible, use seeds of our own saving, 
by which means we can, through the proper selection of normal plants 
as seed producers, and through the preservation of seeds of known age 
and ripeness, be able to determine whether vitality of seed. varies with 
varieties of a species, and as well the normal character of varieties as 
regards productive qualities. Thus, when we noted this year that but 
one Harly York cabbage out of nineteen plants came to head, we could 
only give the figures as those of our trial, but we cannot feel assured 
whether this failure in heading was an accident of the seed used, or 
whether peculiar to the variety. 

Our whole experience this year justifies the reflection that our seeds- 
men scarcely exercise the proper care in the sending out of their seeds, 
and in assuring quality in their varieties, So general does this remark 
seem that we are not justified in naming defects in the seed obtained 
from individual seedsmen. We may, however, remark that our ex-. 
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perience with ‘‘ grocery seeds,” that is the packages from boxes dis- 
tributed to be sold on commission, has been so extremely unsatisfactory 
that we are fain to believe that it is only the ignorance of the purchaser 
that retains thisabominable system of sale. ‘The purchaser who knows 
the importance of good seed avoids these commission seeds and sends 
for his annual supply directly to the seedsman, a course which is 
rendered easy through the admirable facilities furnished by our. post- 
office department and the various express companies whose lines ramify 
so extensively throughout our country. It is safe to say that the 
farmer or gardener who, from carelessness, lack of forethought ora false 
economy purchases his supply from these commission packages, in the 
end loses dollars where he saves cents; secures temporary conveni- 
ence at the expense of future tribulation. It is difficult for the average 
grower of crops to realize what experience invariably teaches, that 
cheap seed means cheap yield; that quality in seeds costs the grower 
and costs the dealer and must be paid for in the end by the purchaser; 
that high cost seeds, provided there is honesty in the growing and 
sale, are the only economical seeds to buy. ‘The Station work in 
future years will probably prove the truth of these statements gathered 
from our common, as well as this year’s experience, and will show the 
seedsmen and the public the economy and desirability of supplies of 
** pedigree seed ” furnished and purchased at an advanced price over 
ordinary good or ordinary seeds of sale and use. In the report of the 
horticulturist will be found further remarks and evidence, 

The subject of soil temperatures in relation to germination and vege- 
tation of seeds is an important one which it will take several seasons 
to investigate sufficiently to justify drawing close practical deductions. 
As the thermometers essential for this investigation required to be 
made to order, and as this took time, we were unable this year to take 
such thermometrical readings during the- spring as would satisfy. 
With ordinary cheap instruments set in two places some distance apart 
at depths of one, three and six inches, and later at nine inches, we 
found that there was a quite close agreement of the two sets at the 7 
A. M. observation, so that after a time we were content to record the 
readings of but one set, and to assume that these readings would suf- 
fice to give results which might be considered relative in character 
from day to day, and which might explain the differences noted in the 
vegetation of seeds planted at various dates. In this hope we were 
mistaken, as there seems strong indications that the maxima tempera- 
tures affect vegetation of seeds to a greater extent than do mean tem- 
peratures, and that for the most rapid and reliable germination and 
vegetation there must be a succession of changes in the temperature 
from high to low. ‘Through the ascertaining the temperature most 
favorable for the germination and growth of various kinds of seed, we 
may reasonably hope in the future to deduce practical directions 
founded upon soii temperature to govern in the planting of farm and 
garden seeds, but before we can venture upon directions of this kind 
it will be necessary for us to carefully note not only the soil tempera- 
tures at various depths at one date, but also in some way to ascertain 
approximately the duration of the various temperatures of the day and 
night. This seems not only an interesting scientific problem, but as 
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well an important practical determination for the guidance of farmers 
and gardeners in the planting of their seed, as it is often of import- 
ance with many species to get the seed into the ground as early as 
climatic conditions will admit, in order to achieve success. Thus, 
with the market gardener, a few days’ difference in the earliness of 
crop means much more gain in price than would be gained by even a 
large-increase of crop at a later period of the season. Seeds planted 
too early require much care and seem to offer little gain in earliness 
over seeds planted at just the right time. ) 


LYSIMETERS OR DRAIN GAUGES. 


The lysimeters are instruments for collecting and measuring the 
drainage from the soil. Box frames a little over twenty-five inches 
square and three feet deep, internal diameter, were made of oak plank 
strongly ironed at the corners. These boxes were lined with heavy 
copper fastened to the boxes at intervals by means of heavy copper 
tacks, and the projection of the copper at the top and bottom bent 
over the wood and securely tacked, the area measuring after the cop- 
per was in place 25.04 inches square, or one ten-thousandth of an 
acre. The copper was strongly soldered at the joinings, and the tack 
heads securely soldered into place after being slightly countersunk. 
May 29, these frames, three in number, were fitted with a temporary 
cutting edge of angle iron screwed to the lower surface, the cutting 
edge being parallel with the inside face of the box, and the bevel 
toward the outside and placed over the sod. By means of a heavy 
weight placed on top, aided by heavy mauls with which blows were 
struck upon each of two opposite corners consecutively, a ditch being 
dug along the outside as the box entered the soil, these frames were 
forced their whole depth into the soil. . A heavy flat section of boiler 
iron, the edge sharpened, was then forced underneath cutting the frame 
and contents free, the box and contents inverted, and a bottom of cop- 
per, dishing slightly to a common center, where a pipe was inserted 
and securely soldered, and to which a perforated guard was 
attached, was strongly fastened into position by bending the copper. 
sides over the edge of this bottom piece and securely soldering. 

These three boxes were then carried from the point of filling to the 
lysimeter lawn, where they were placed carefully in position, their sur- 
faces level with the surrounding ground and the pipe which passed 
from their bottom carried into a subterranean alcove built below them, 
and upon the arch of which the boxes rested, with the intervention 
of about six inches of soil. These alcoves branched from a pit care- 
fully arched and to which admittance is obtained by steps. A bottle 
kept under each lysimeter and to which the pipe leads enables us to 
collect all the water which drains through, and a graduated measure 
enables us to measure this water in thousandths of an inch, thus 
making a ready comparison with the rainfall, a record of which is kept 
by one of Green’s eight-inch rain gauges lovated alongside. 

Lysimeter No. 1 retains the sod upon its surface; No. 2 has its sur- 
face kept bare and undisturbed; No. 3 has its surface kept pulverized 
during the open season to the depth of an inch or two by frequent stir- 
ring with a trowel. 
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About the top of the frames an edging of hard brass, strictly de- 
fining the area, and one inch high is fastened. Hence all the rainfall 
over this area is compelled to enter the soil, and by measuring the 
amount which percolates we can account for the balance through 
evaporation. In having three lysimeters we can calculate the amount 
of water evaporated from growing sod, from a bare surface, and from 
a stirred surface respectively. An analysis of the percolated water 
enables us to estimate the amount and character of the loss of plant 
food through drainage. 

A series of soil thermometers, made by Green, and to be inserted 
into the ground alongside, at depths of one, three, six, nine, twelve and 
twenty-four inches, has been procured. We obtained these too late 
this season for use, but another year we hope to obtain the soil tem- 
perature at different depths during the season of vegetation. A 
maximum, minimum and standard thermometer, also made by Green, 
finds place upon the lawn in aslatted box constructed for the purpose, 
and gives us the air temperatures, with the extremes, for the day. 

The soil contained within the lysimeters can be described as a dark 
clay loam, moderately friable for the first eight inches; below this and 
sharply defined from it is a bed of heavy clay, dark red in color, gran- 
ular and not very tenacious, about a foot thick; below this a bed of 
clay about a foot thick, of similar color to the last, but quite compact 
and tenacious; below this four inches, of a peculiar, soapy soil; be- . 
low this last, but not included in the lysimeter boxes, was a strong 
clay hard-pan. lysimeter No. 3 contains just a little of this hard- 
pan in one corner, but the others, none of it at all. This seems the 
general description, but streaks of clay of slightly different appearance 
and working were irregularly disposed here and there through the 
soil. Angle worms had their holes throughout the whole mass, down 
even to the hard-pan. 

It was not intended to keep records of drainage until next year, in 
order to allow settling, if any (for none has yet been observed), and in 
order that the accidental impurities which might come from the acid 
used in soldering should become washed out. We have, however, 
taken the following. figures: 


Percolation from Lysimeters in Inches. 
Lysimeter. Aug. Sept. Oct. Nov. Dec. 














0 A eee 0.00 0.00 0.00 0.00 O01 

Der. wre id ee. 0.135 0.001 trace 0.009 “D78 
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We here see a marked influence in favor of the effect of stirring 
the soil upon conserving the moisture to land. No. 3, kept stirred, 
holding more water than did the others, required less of the rainfall 
for saturation and subsequent percolation. The growing sod evapo- 
rated more water than did the bare soil, and the bare soil more than 
the stirred soil. 

In connection with the lysimeters we may give the results of an 
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experiment upon the evaporation of water from the freshly cultivated 
and ordinary surface soil of our cornfield. This experiment, reported 
in our bulletin No. V, is here reproduced: 

The question of drouth is one which periodically engages attention, 
and any means by which its injurions effect may be mitigated should 
certainly be known to the farmer. That cultivation by forming a 
loose soil upon the surface, which acts as a mulch, conserves the water 
to the soil, is a fact which is well established, and should be more 
commonly appreciated. For the purpose of offering numerical values 
which shall express the influence of cultivation, we have tried the 
following experiment: Oak boxes of one cubic foot capacity were 
made of half-inch stuff and thoroughly soaked with oil. ‘The bot- 
toms being removed, the frame was forced down into the earth in the 
cornfield, and the bottoms afterward put in position.. We thus had a 
foot cube of soil in its natural position. ‘The surface of the earth in 
one box was left undisturbed, while the surfaces of two boxes were 
kept cultivated. By weighing these boxes, the gain or loss in weight 
is assumed to measure the evaporation which has taken place from 
each. From July 26 to August 1, six days, the cultivated soil evapo- 
rated at the rate of 906 gallons per acre less than the undisturbed soil, 
or less 151 gallons daily per acre. From August 1 to August 10, 
nine days, the cultivated soil evaporated 2,367 gallons per acre less 
than did the undisturbed soil, or less 263 gallons daily per acre. Dur- 
ing the whole period from July 26 to August 10, fifteen days, the 
saving of water effected through cultivation figured up 212 gallons 
daily per acre, or, expressing these facts in another form, the undis- 
turbed soil lost per acre from July 26 to August 10, 4,243 gallons, the 
cultivated soil 1,060 gallons. 

In calculating our results to the acre by multiplying the evaporation 
which has taken place from a square foot of surface by 43,560, the 
unayoidable errors are correspondingly multiplied, and while duplicate 
series can never be expected to give precisely the same numerical 
results, yet the one fact becomes unquestionable, that through culti- 
vation we are enabled to conserve to the soil a large amount of water 
during adrouth. Indeed, observation through extended periods of 
drouth also plainly shows the superiority of fields that have been well 
cultivated, over those where cultivation has been neglected. 


THE LABORATORY. 


The former parlor of the dwelling has been fitted upas a laboratory, 
and the fretted ceiling and handsome white marble mantels add much 
to the attractions of the apartment. The wall spaces are all occupied 
with closets, cupboards, shelves and tables. ‘The working tables are 
supplied with numerous gas and water jets, with sinks, ete., in the 
positions required for convenience. In the north-east corner large 
drying ovens of copper have been put in position and are kept hot by 
the use of steam from the boiler in the room below; next to this isa 
hood, connected with the chimney by a long narrow opening, and 
fitted with steam jets for use in evaporating, and with water and gas, 
Above these arrangements is fitted a brass and block tin condenser, 
which taking steam from the drying oven jacket condenses it into dis- 
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tilled water, which is collected in two carboys suitably placed for its 
reception. Upon the east wall is fitted a table, supported by means of 
brackets, and thus furnishing a place for balances which is unaffected 
by tremor from the use of the floors, whether for walking, for pound- 
ing or for other purposes. 

The apparatus and fittings supplied include every convenience neces- 
sary for organic analysis, including a fine balance made by Verbeck & 
Peckholdt, of Dresden, Germany, and a Soleil-Ventzke saccharimeter, 
as modified by Scheibler, No. 1,625 of the manufacturers, Messrs. . 
Franz Schmidt & Haensch of Berlin. One combustion furnace of 
twenty-five burners, one lactobutyrometer of Marchand, and oné 
Soxhlet’s apparatus for estimating the fat of milk were also imported 
from Germany, as well as a large part of our glassware, this course 
being advisable not only on account of the superior quality of the 
goods thus obtained, but from motives of economy, as public institu- 
tions are not subjected to the tariff duties on importations of this 
character. 3 

Dr. 8. M. Babcock, our chemist, arrived at the station July 1, and 
for the first few months was busily occupied in attending to the fittings 
of the laboratory, the compounding of the standard solutions, the 
testing of the accuracy of apparatus, etc. He has also found time to 
attend to much analytical work, the larger part of which has been of 
the nature of a continuous series, the results of which cannot be given 
as completed until another year. 

Among the completed and partial analysis have been the following : 


Pi@-wEED.. Chenopodium album. 


Collected July 26, 1882. The plants, thirty-five in number, pulled 
in the garden from rather hard soil. The weight of green plants, | 
7.9686 lbs. avoir. ; of roots, .74995 lbs. avoir., or 9.41 per cent of the 
tops. 7 

The roots contained 73.44 per cent of water. The dry substance 
contained 8.35 per cent of ash, and 1.42 per cent of nitrogen. The 
ash contained 2.43 per cent of phosphoric acid, 39.87 per cent of pot- 
assium oxide, and 2.31 per cent of sodium oxide. 

The analysis of the pig-weed plant in bloom when gathered, gave to 
Storer the following figures : 


Green plant. Air dried plant. 
Mg le 0 ls os fx» eo i0 vance sa 0's 0 @ 80.80 
il a a HAC aS Acie acme 3.02 14.21 
PMMBOUGIGIOS hit as athe Sith tet ln. 0k 3.94 18.59 
DRMIVOPEMRERLOS CiGalals olka oicierd lates eos A 9.69 45.44 
TT ie cise a 6p cn 0 sco wd bie + 81.00.90, 9 2.55 11.95 
100.00 100.00 


Luyken found in the dry plant 10.36 per cent of ash, containing 8 
per cent of phosphoric acid and 50 per cent of potash. 
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According to these analyses a ton of the green plant and root would 
contain 12 lbs. of nitrogen and 58? lbs. of ash, containing 4.47 lbs. 
phosphoric acid, and 28.95 lbs. of potash. Hstimating the nitrogen, 
etc., at lowest market rates we have for an indicated value per ton of 
green plant for green manuring, 12 lbs. nitrogen at 24 cents, $2.88 ; 
4.47 lbs. phosphoric acid at 6 cents, 26 cents; 28.95 lbs. of potash at 
5 cents, $1.44. Total, $4.58 per ton. 

In green manuring, however, the nitrogen is the only portion of the 
fertilizer which is saved from waste; the other ingredients do not 
wash from the soil. 

Rep Root. Amaranthus Retroflexus. 


Some roots collected August 4th yielded to analysis— 


Pre rot, St 
Waters OP Pe Oe rere sig etn ae feet 80.35 ah: 
UN) CB AREA AS REPRE TOC ATER AT ha hah 1.94 9.88 
UNEUTORON 5 6 tie vic. 0.8 efeitiers Ve scenes eee 33 1.66 


Cow Pra. | 
The whole plant of the Green-eyed white cow pea was collected 
August 14th, before the blossoms had appeared, the foliage abundant 
and succulent. A second sample of the same variety was collected 
October 7th, when the very few pods it had formed were edible ripe, 
the foliage very abundant and still succulent. The analyses are as 
below : 


Whole Plant, Whole Plant, 
August 14, October 7. 
Waters 6 adv nce se pale ld MEA ORIEL Oa ARO teats 86.03 82.10 
AS yeh ices Sees eG 1.89 17% 
Protea N fixe 625.8. wcivaselene fie seek emai. 3.25 3.00 
OPM DLS 2. wet eae oe a eines anne 2.87 4.09 
Nitrogen—free extract.............. nee oped oat 8.46 
Hep (Gther extrac) 7. ck. «nes con eens 62 08 
Calculated of dry substance. 
' August 14, October 7. 
PANEL © 1s ‘se, 4, s afm! cei 9 ee ee ta eataee Tae eee 13.60 9.90 
Protein —-N. 6. OOo ees ca bie sie teenies 23.37 16°68 
Drude fibre i4:.51,5 sy ne eects oleate 20.58 22.86 © 
Witrogen——free: extract. seers aiacitele tte ere 38.00 4AV.34 
Fat (ether extract)......... hale iat kana iete 4.45 3.22 


STRING BEAN. 
On August 9th the pods of the Early China variety of string bean 
were gathered while in prime edible condition. Their analysis was 
as below : 


Pods as Calculated on 

gathered. dry substance. 
Water YR acoeR Ga ea oak ee 83.46 ee a 
Ash = SOer yet nitionitt cee ce ine eae .83 5.01 
Protein==Ni seb Bake eines. toca Quip 16.50 
Griide fibré 2 Aree aed Cs ee ee 2.58 15.60 
Nitrogen—free extract ...........0 000. 10.04 60.84 


Fat (ether extract)............ Shoe 34 2.05 
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MAIZE. 


For the purpose of investigating the changes in the ash constituents 
of the corn-plant during growth, a number of ash determinations 
were made. August 18, a number of stalks of Waushakum corn 
were selected and labeled as uniform in appearance, each having ap- 
parently two well-developed ears in process of formation. From these 
labeled stalks, commencing with August 18th, when the kernels were 
mostly pollenated, each week a series of five were selected and taken 
to the laboratory. The figures obtained are herewith given: 


August 18th. 





No. of Green Wt. Per ct. Per ct. Ash in 
stalk. Height. Grammes. Water. Green. Dry. 
1 6 ft. 3 in. T7177 87.32 .618 4.87 
2 7 ft. 10 in. 953 86.11 .699 5.03 
3 7 ft. 0 in. 911 85.12 .670 4,50 
4 Wits loin: 896 So.91 © 704 5.00 
5 6 ft. 7 in. 1014 85.99 .618 4,41 
Mean 6.95 ft. 2.00 lbs. 86.09 .662 4.75 


August 25th. 











1 6 ft. 6 in. 1265 85.99 702 5.01 

2 Orit.’ 9 in. 847 84.18 748 4.73 

3 oat. 11in.. 864 82.60 .693 3.98 

a Weib.'7 1D. 1032 84.20 667 4.22 

9) Rate, 0 10, 912 84.94 . 660 4.38 

Mean 6.95 ft. 2.17 lbs. 84.38 684 4.48 
September 1st. 

1 6 ft. 11 in. 986 81.98 WA w 4.31 

2 5 ft. 9 in. 684 78.16 954 4.37 

3 6 ft. 7 in. 1325 $2.92 859 5.03 

4 atte, 6 in: 1028 84.53 574 3.76 

5 6 ft. 1 in. 1060 ~ ~81.48 avon 4,25 

Mean 6.77 ft. 2.24 Ibs. 81.81 184 4,29 
September 8th. 

i! 7 ft. 4 in. 988 77.33 859 3.74 

2 ¢ ft. On. 1185 76.41 .870 3.69 

3 7 ft. 0 in. 1004 77.14 .898 3.93 

4 (letred Sabie 1182 78.68 874 4.10 

D fit. 10:10: 1016 77.16 .884 3.87 





Mean 7.25 ft. 2.37 lbs. 77.34 877 3.87 
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September 15th. 
No. of Green Wt. Per ct. 


stalk. Height. Grammes. Water. 
1 7 ft. O in. 948 74.14 
2 yr ai 742.5 74,28 
3 6 ft. 3 in. 811 75.21 
at PTE 9v7 73.69 
5 8 ft. 0 in. 1282 17.73 
Mean 7.18 ft. 2.10 lbs. 75.01 


September 23d. 


J {teil in. 960 68.91 
2 6/ftD*in. 1134 68.34 
3 fis «rite: Bahay 1276 69.04 
4 GTi 41n; 845 67.93 
5 Olio rae 1203 74.14 
Mean Re As Er 2.39 lbs. 69.67 
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Per ct. Ash in 


Green. Dry. 
.881 3.41 
784 3.05 

1.185 4.78 
.905 3.44 
othe 3.20 
COTO” iret ere are 
.948 . 8.05 
.934 2.95 
.858 2.77 

1.023 3.19 
168 2.97 
-89D.%- i aeebene 


We tabulate now the extremes for each of the six periods, as between 


the five determinations for each. 


Per cent water. 


pneust 18..hie. vs eee 85-12 to 87-32 
Pa ust: 25 Wh es oa oes n ake ereas 82-60 to 85-99 
September’). 22). 3. sabinate. 78-16 to 84-53 
eptember 8)... 05 «<del ... %6-41 to 78-68 
peptember 15;.)\... 0 :s0 Se gigebes 73-69 to 75-21 
ESODLGIN DCL 2atacasile sins ate peieeaenees 68.34 to 74-14 


Per cent ash. 


-618 to -704 
-660 to +784 
-574 to +954 
-859 to +898 
.719 to 1-185 
-768 to 1-023 


We thus see how unreliable a single janalysis of a single stalk is for 


the purpose of generalization. 
We now present a summary to the totals for each 


Weight of 5 plants. 


date. 


Weight of ash 


Green. Dry. from 5 plants. 
Grammes. Grammes, 
PNAS UL Ostobly io) slmielousiel ¢eumiRibl <= '<!= 4551 634-6 30-126 
BASU OU Secchi sola «5: SeRRh A thc sh <5 4920 751-6 33 - 660 
SRL OUS NEL ERR AGS J 5. eS Say 5083 908-3 39-874 
Pa phen Der. Bias. as 6/55: tates eee ake 5375 1217. 47-112 
SOPEGMLGT A Dai tie Weel. sate hele la fete 4760 1179-5 41-850 
DG PEGIDOTGe a wielsi ae sais <tele ale wad 5418 1633-5 48-488 
Per cent of Ash 
On dry On green 
substances. stalk. 
AUGUST LB eee boas Pai Ae ns cee oe 0-662 
PAO USL 2Dir Hildaieleib «oles Metame ote ss se Med» 6 4-48 0-684 
Nentembers Gas. on ce cet taek be os GU Meee, ¢ 4-39 0-784 
Peplam ber mSyiwetairers ee eewes 9 laid ol a weeretate Ale 3-87 0-877 
peptem ber Leis wares vs ate eth a trate « « 3°55 0-879 


September 25 ea uw setnmette nt ca nian foe ies 2°97 


0-895 
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On September 13th the Waushakum corn in another part of the 
field was pronounced ripe and fit to cut. It was at this time much 
riper than it has been used to being cut for crop, at least a week. 
While our analyses do not strictly define at what time the corn plant 
ceases to feed from the soil, yet, if we note the variations between in- 
dividual plants collected the same day, we may suspect that the plant 
absorbed but little ash after September 8, possibly September 1, and 
that the differences noted may be ascribed to individual variations, and 
the difficulties of sampling. Thus: 


Largest single plant of each gathering. 


Wt. green. Wt. dry. Per cent ash. Total ash in dry. 
Grammes. Dry. Green. Grammes. 

August 18........ 1014 142 4,41 .618 6.26 
POR UR Os... vs «- 1265 Ly ean OL 702 8.88 
September 1...... 1325 226.3 5.03 859 11.38 
September ‘8...... 1185 COO feo. 00 .870 10.30 
September 15...... 1282 ofa fy 3 pom at carers Pa Mpg a iS 9,22 
September 23...... 1276 395 2.07 .858 10.94 

Smallest plant of each gathering. 
AUGUSE TS... 5... caro 98.5 4.37 .618 4,30 
August 25........ 847 (134 4.73 .788 6.33 
September 1...... 684 149 4.37 954 6.51 
September 8...... 988 224 3.74 859 8.37 
September 15...... 811 201 4.78 1,185 9.60 
September 23...... 845 271 Sedd | VTL0R3 8.64 


This latter method of comparing the largest and the smallest stalks, 
the extremes, in fact, seems the better way of overcoming the difficul- 
ties that meet us, and hence by uniting the two figures of the table we 
have a table which indicates that the corn ceases to feed to any great 
extent certainly after glazing has well commenced. Thus, the total 
. ash in grammes is: 

Aug. 18, Aug, 25, Sept.1. Sept. 8 Sept. 15. Sept. 23. 
Largest stalk........ 6-26. 8-88 11-38 10-30 9-22 10-94 
Smallest stalk........ 4-30 6-33 6-51 8-37 9-60 8-64 


ed rs eee a Re ee —_ ee 


ECAC class hse 5-28 7-60 8-94 9-33 9-41 9-79 


—_—_—_—_. ee —_—_—_- ——__. SS 
— SS a. ———_—=== —_—— 


SuGAR IN CORN STALKS, 


September 15, one hill, six kernels planted, eight stalks harvested 
of Waushakum corn, was brought to the laboratory for the determi- 
nation of the sugar in the juice. 


Weight of the stalks and tassels................. 4 lbs. 13 ozs. 

WR ERC SOBT, COLT )e.2e5cs eicle cies ieyyo ied nose en oe © 8 Ibs. 15 9-16 ozs. 
Weight of foliage, shucks, etc.....s.e...0.. 20s 7 lbs. 7 3-8 ozs. 
EO RAACUTIN & WEISDIN LS, O66. os:014.4 m mt eiterinininysi ores meres n QideLGOZS. 








Green weight of the eight stalks........... 16 lbs. 61-2 ozs. 


————————————————— Sc a 
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The stalks were crushed in a mortar and the juice expressed by . 
means of a jelly press. 





Weight of juice from stalks... 07, ..- 2. ceness 070 2 lbs. 11 5 16 ozs. 

Por. cout: Old U10G Ree axe nde cahrisn stake aed 57-06 

Specilic. Sraviny OL TUICOy «5. a5. «nace se ee Cree 1040 

Glucose ‘inFutcey se oe cee eset oe sep ort een 2-77 

Carte stear riie'e ss soe 6 wis ssne wie oom stp abttaed woah ect nne aan 5-96 
Total saccharine. .o.5... « « «+ dsc.ae n9,e «ied «00a 8-73 








On September 18th and September 30th other determinations were 
made from stalks of the same variety. ‘The results of these trials are 
as below : 


Sept. 15. Sept. 18 Sept. 30. 
Per ct. juice obtained from stalks... 57-06 50-17 42-67 
Specific gravity of juice........... 10-40 10-48 10-36 
Glucose in juice, per cb.....590..5. Bet7 3+23 1-64 
Cane sugar in juice, per ct......... 5-96 6-72 4.54 


CoRN — UPPER AND LOWER EARS. 


Before harvest two stalks of Waushakum corn, each bearing two 
perfect ears, were carried to the laboratory. The examination de- 
veloped the following results: | 


Stalk No. 1. Stalk No. 2 
Upper. Lower. Upper. Lower. 
Grammes. Grammes. 
Weight of the ear..... 3132-6 2500 2283-9 1759-2 
Weight of the corn.... 2634-2 2091 1959-8 1540-1 
Weight of the cob..... 498-4 409 324-1 219-1 
Per ct. of cob to ear as 
FAT VORLEG ori. o te ae 15-91 16-36 14-19 12-45 
Water in corn, percent. 10-66 9-37 8-66 8-82 
Water in cob, per cent.. 10-21 10-19 12-38 10-56 
Analysis of the dried grain. 
Stalk No. 1. Stalk No. 2. 
Upper. Lower. Upper. Lower. 
FC; Lape get ae, Done ape = poe 1-26 1-39 1-39 
Protein—=N. X 6-25... 12-06 10-75 11-87 10-87 
Orne fete... ...-. <c.. 1-30 1-23 74 1-22 
Fat (ether extract).... 5-80 5-75 3-45 3°21 
Nitrogen—free extract, | 
by Ais s agp %-- s~-- 79-49 81-01 82-55 83-31 


AMBER CANE, 


For the purpose of determining whether the use of sulphate of pot- 
ash as a fertilizer was favorable to the production of sugar in the 
sorghum cane, six plats of one-twentieth acre each were carefully 
planted with the Early Amber Cane. One plat receiving no applica- 


— sa ClcerClCt—‘S 
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tion of fertilizer; the next plat 200 pounds; the next, 400 pounds ; 
the next, 600 pounds; the next, 800 pounds; and the last, 1,000 
pounds of sulphate of potash per acre. The influence of the potash 
in hastening maturity of growth was quite marked. 

The figures of the analyses at the various dates read as below: 


October 4. 
Sp. grav. Cane Total Ratio glucose 
a of juice. Glucose. sugar. sugar. to cane sugar. 
SUMMER nae dy see Souls seus cs 1064 3.23 8.73 11.96 = | 
200 lbs. sulphate potash per acre.. 1064 3.93 9.29 13.22 1: 2.4 
400 < The is eevee 1 FOOL 3.41 9.36 12.77 1227 
600 ‘ of c: iste seats eeag Ue 3.72 9.68 13.40 1: 2.6 
800 <é 4 Je Pies ADOS 3.72 9.66 13.38 1: 2.6 
1000 “ is a ota te SCO 3.81 9.80 13.61 1: 2.6 
October 11. 
RENEE oad bag ace oct essa asen 1076, 3.20 12.53 15.73 rues 
200 lbs. sulphate potash per acre.. 1072 3.84 11.56 15.40 128 
400 “. a ‘ss dat Niggas LOGS 3.67 10.70 14.37 1: 2.9 
600 ‘ * + SGU Nr rig att BOGS 3.95 10.63 14.61 FF 27 
800 *‘ ie - etl ta. LOG 3.74 11.77 15.51 ye By 
1000 <* wis 4 Oh 26 tax. 1068 3.26 11.16 14.42 1: 3.4 
October 20. 
SSP rer eres 1070 2.93 13.15 16.08 1:44 
1000 lbs. sulphate potash per acre.. 1068 3.27 12.63 15.90 1: 3.8 


The ash of the cane grown without fertilizer was 2-10 per cent; 
the ash from the cane grown with 1,000 pounds sulphate of potash ap- 
plication per acre was 2-29 per cent. 

The variation in the sugar of the juice from the canes of October 
4 is undoubtedly due to the potashed plats being occupied with riper 
plants; by October 11 the influence of the stage of ripening had be- 
come diminished and the potashed plats fell off in sugar yield, which 
on October 20 becomes well marked again. So far as one year’s trial 
can determine, we may assume with some probability that the effect of 
the potash was to diminish the sugar yield of the plats where applied, 
and that the proportion of potash used was of little consequence, the 
smaller quantity being sufficient, the larger not too much. More im- 
portant yet, the ratio between glucose and cane sugar seems changed 


by the use of the potash, thus: : 
Ratio of glucose to cane sugar. 
No potash used. Average of potashed plats. 
October 4...... ae 1:2. 1:2.6 
NS ; 1:3.9 1:3.0 
CUS | ae arr 1:44 1:3.8 . 


As the crystallization of the sugar from the syrup is hindered by the 
presence of glucose, we thus see that the use of the potash seems a 
distinct injury. 

The influence of the date of cutting the stalks upon the amount of 
sugar is well marked. Thus for the average of the plats: 
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Glucose. Cane sugar. Total sugar. 


Octoberini4 nslh'. iad. 3-63 9.42 13-05 
Oxotober ll 25 pnceacies 3-61 11-39 15-00. 
October 20.0255. Seas 3-10 12-89 15-99 


That is, as the plant reaches ripeness of seed the sugar increases, the 
glucose diminishes. ‘This fact, so well brought out here, is a very im- 
portant one to the sugar- -maker. 


TOMATO. 
August 28 three samples of the Early Acme tomato were taken for 
analysis. ‘The results as below: 


Fresh Calculated on 

tomato. dry substance. 
VERE RTE tcete ee cia' siete cee Wish as ee 91-26 5 Wes 
PTI Se SG Ss7a a 6'G oceis's 6 iw’ se ste -73 | 8-32 
Praretne Nims 6.2355 cn os ee 1-00 11-25 
Snvari (glucose)... smili- «hess - 3-46 39-54 
Free acid (calculated as malic)...... “57 6-52 
Orude. fibre | 2% o6..<)s eb i1es eRe ae -70 . , vaurone 
Waters ts oc oe eRED. 2 CARER ae wae -47 5-35 
Other carb-hydrates by diff........ 1-81 20-99 


SosA BEAN—Soja Hispida. 


Two analyses were made of the whole plant of the soja bean, and a 
partial analysis of the seeds. ‘The figures are as below: 


Soja bean plant in fresh state. 


Sept. 19. Oct. 7. 
WALLET Ue Bie 0 iets <oinare 6.4. she eg Mabon aes 34, OO 69-85 
Wee. pies «that eee ieee 2-36 2-22 
Bernibelivaa Na XU, 20d fas cectt ne a agen see Gin 2 3-88 
GIPUClG a) DT Eels sce 5 os mar irins Padua yanytaht. Sh, Mr 8-91 8-26 
HAG GR OC OX LTACL) signs ete alecte cece 1-05 1-55 
Nitrogen—free extract............ pie ep 14-39 14.24 


In the determination of September 19, the total nitrogen was 0-63 
per cent, and the albumenoid nitrogen 0-52 per cent. 


Calculated Dry. 


Sept. 19. Oct. 7. 

LATS RE OBSE ie eee eee 7-71 W385 
Prat a Nak D2 ate ss a: aes ass 12-75 12.74 
OS EVTE CG HES eat I iy a 29-06 27.41 
Fat (ether extract)...........0. 3-43 5-14 
_ Nitrogen — free extract......... 47-05 47-36 


The seed, dried at 212° F'., was found to contain 5-20 per cent of 
ash, 40-37 per cent of albumenoid substance, and 15-96 per cent of 


fat (ether extract). 
MILK. 


Four Jersey cows arrived at the Station November 30, after a two 
days’ trip. Three of these were giving milk, and these were milked in 
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the morning, and, so far as is known, were not again milked until the 
evening, at the Station, where they were milked clean, and the mixed 
milk was at once carefully sampled for purposes of analysis. We had 
hence the milk from fatigued and harassed cows, and analyses were 
made in duplicate for the total solids, in triplicate for the fat, and in 
duplicate for the nitrogen, by combustion. We feel assured that this 
analysis represents accurate sampling, although the results are phe- 
nominal in their character. Jt would scarcely answer to generalize 
from one case, yet we would call attention to the general belief that 
harassing of cows diminishes the fat of the milk.. The yield of the 
evening’s milkings of the three cows was as below: 


Pounds. Ounces. 
November 30, evening milking ........... ... 6 12 
December 1, evening milking........ eS et 13 7 
December 2, evening milking................ 15 8 
December 3, evening milking................ 14 4 
December 4, evening milking................ 13 8 
December 5, evening milking..........ss.e0e. 14 2 
December 10, evening milking................ 14 6 


Mized evening Milk from three fatigued Jersey Cows. 
Specific gravity by weight, 1022-6. 
Per cent cream after 15 hours, 30-3. 





ee eine oplaee & mj bclec ae a,0,0 10-50 
Casein: . <4 Ely os USE app aie a eb ian Ge a a a 3-09 
PE rome ass cece we eececteencen - 70 
Ps pois 2 os no nwivins Uincios sete ae ride ep ece tc eveese 3°23 
re oc aiclata c vin ad sins ew sess 6 60 -59 
EEE AI, 103 a ci ene) Le tals ae klele on blo on cletiidies alage -62 
Meee BOGS) sk Dare Maries 25s a oeRsy ard 18-73 

a Nb a aelein soc sie cP Ub led ote 81-27 

‘ 100-00 


Per cent nitrogen, by combustion, 0-60. 


Colostrwm. 
Meg, a Jersey cow, calved December 4. The colostrum milk was 
orange yellow, of acid reaction. Specific gravity by weight, 1063. 
It coagulated into a solid mass by boiling. 





eI, Sart SOP OE EL MAP 5 +22 
RPagelIve to yk. ese nae WE. POR a bith OO et pape) 7-87 
Albumen ....... eRe EES I LER RT USPHS 7-81 
aie et eee rebecca bsetenseh dessus. 2-94 
ame ee? et ae OEE TW Pel 1-23 
MIMO We) cai ey Gin ain iets 5 tov w les diese qian a sas Medelee te -21 
SUE Gee Ee Ss ee en ee 25 28 
ER Red rere eRe Oe ey et oe sakes 74.72 
100-00 


Per cent nitrogen, by combustion, 2-35. 
fAssem. Doc. No. 98.] 4 


26 [ ASSEMBLY 


FERTILIZERS. 


Six analyses of fertilizers were made for private parties, but as we 
had no control over the sampling, it is not proper to publish the 
results. The Station must act impartially and justly as between fer- 
tilizer manufacturers and the farmers, Sampling is a difficult opera- 
tion at the best, and unless ‘a sample is properly drawn, it cannot 
represent the average composition of the mass in bulk. 


RULES AND REGULATIONS. 


In order to promote discipline and efficiency the following rules for 
the government of employees were issued in the early spring and have 
been strictly enforced : 


Rules of the Establishment. 


The working hours shall be from 6:30 A. M. to 12 M. and from 1 P. 
M. to 6 P. M., except as otherwise noted. 

Every employee must consider himself as his own foreman, must ex- 
pect to be instructed and directed, but not watched. A man that re- 
quires to be watched is not wanted on the place. 

Every employee, from the director down, shall give his whole time 
and duty to the Station during working hours, 

All necessary work shall be done irrespective of hours of labor. 

All causes of complaint to be at once referred to the director. 

Every employee shall exercise due courtesy toward visitors. 


Duties of the Assistant. 


See that the laborers each morning are assigned to their proper 
work, and that they are on time and diligent during work hours. 

To go to the village after mails and to attend to errands there, un- 
less otherwise directed. 

To make the rounds of every experimental plat, and to make proper 
notes on each and every fact observed in relation to the growing crop, 
to the condition of the land and the weather. 

To exercise supervision over the condition of the buildings, and to 
accept the responsibility of maintaining precise neatness everywhere, 
and to especially be responsible that the rules of the tool room are 
observed. 

Lo care for the surveying and draughting instruments. 

To do such special work as may be assigned to him by the director. 

To take careful notes of all observations relating to the soil, plant 
and climate, especially those relating to the condition of the soil, the 
temperature and the rain-fall in their daily or weekly variations. 

To submit his notes and a written report of the day’s work to the 
director each night. 


Duties of the Chemist. 
To conduct such analytical investigations as may be laid out for 
him by the director. 


To maintain the laboratory in neatness, and to exercise due vigi- 
lance to economize and protect the laboratory supplies and fittings. 
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To keep in books provided for the purpose accurate data of all 
analyses performed. 

To employ himself during working hours in furthering the inter- 
ests of the Station through chemical work, and to be subject to call to 
perform whatever work of whatsoever character the director may re- 
quire of him. 

To exercise careful courtesy toward visitors. 


Duties of the Horticulturist. 


Keep the garden tool-room in tidiness and the tools clean and in 
_ place. 

Have charge of the lawns. 

Have charge of the fruit trees. 

Have charge of the garden and green-house in their multitudinous 
relations. 

Report every night to the director the work done, its amount and 
character. | 

The horticulturist will also be expected to take full notes of every - 
operation in the garden, observations concerning growth, insect ap- 
pearances and damage, effect of the weather, temperature of the soil 
at time of7planting, appearance of bloom, edible maturity and of seed 
maturity, and in general of every matter of near or remote interest. 

The horticulturist will also take charge of such special work as may 
be assigned to him by the director. 

The horticulturist will do all the important and scientific work with 
his own hands, or have it done under his immediate supervision. 

The horticulturist will report to the director nightly, leaving his 
note books and taking them again in the morning. 


Duties of Janitor. 


Attend to the fires. 

Sweep and tidy up the rooms and halls, commencing at the private 
office. 

Sweep upper and lower piazzas and shake out mats. 

Care for lamps and lanterns. 

Keep work-room clean and tidy and tools oiled. 

Supervise the tool-room and report all disorder at once to the director. 

Pick up and maintain in neatness the lawns, sidewalk and roads. 

Care for driving horse, and keep stables and adjoining buildings in 
tidiness. 

Announce visitors, and exercise proper courtesy toward every caller. 

To do whatsoever other work may be assigned to him by the 
director. 
Rules for Laborers. 


All laborers will be engaged by the director, under recommendation, 
in special cases, of the gentlemen in charge of departments. 

Every laborer will be expected to be dilligent, and to do faithful, 
accurate work, precisely as directed by those in charge. 

Courtesy will be exacted from the laborer, as well as from those in 
charge toward the laborer. 

No smoking allowed during working hours, nor at any time, about 
the buildings, 
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Rules for the Tool-room. 


Each tool must have its definite place. 
eon tool must be thoroughly cleaned before being put back into 
place. 
Each tool must be in its place at the close of work. 
All injury to tools must be at once reported to the director. 
The janitor will have supervision of the tool-room, and will report 
every case of neglect or carelessness at once to the director. 
bisas assistant will be responsible for these rules being carried into 
eifect. 


Rules for the Work-room. 


No person other than the officers to use the room without permission. 

No tool to be removed from the room without permission being first 
obtained from the director or his assistants. 

Every tool, after use, to be returned to its proper place. 

The room will be cleaned up each night by the janitor, but those 
using the room will remove all unusual rubbish. 


The Station has been the recipient of a number of presents from 
those who have taken an interest in its welfare and its doings. 

Among the implements and tools received were : | 

April 15. One Wiard D. Plow, from Thomas Baxter, Oaks Corners, 
IN teeYA 

May.2. One box of Smith’s Seed Corn Preservers, from Mahlon F. 
Smith, Monticello, Ind. These are wire spirals for inserting in the 
butt end of corn ears for hanging and stringing the same. 

May 18. One North-western Corn Planter, from Irving P. King, 
Orleans, Ontario county, N. Y. , 

May 20. One No. 14 and one No. 12 Plow, from the Remington 
Agricultural Co., Ilion, N. Y. 

August 8. Four wooden forks for pitching barley and other straw, 
from Alba Kendal, Atley, N. Y. 

November 11. One Robbins Improved Cattle Tie, from H. M. Rob- 
bins, Newington, Conn. 


We have received plants as follows : 


April 26. Nineteen plants of Amelanchier Canadensis, variety Ob- 
longifolio, from Benjamin G. Smith, Cambridge, Mass. 

April 26. Two Dana grape-vines, two Francis B. Hayes grape-vines 
and fifty cross-bred Asparagus roots, from John B. Moore, Concord, 
Mass. 

May 17%. Fifty Hervey Davis strawberry plants, from John B. Moore, 
Concord, Mass. 

May 24. One Vergennes grape-vine, from J. 8. Woodward, Lock- 


port, N. Y. 
June 5. A lot of Cauliflower plants from John Fletcher, Geneva, 
N.Y 


June 20. Fifty Egg Plants, from Robert J. Swan, Geneva, N. Y. 


No. 98.] 29 


September 16. Four dozen Crocus Bulbs, assorted ; forty-three Hya- 
cinth Bulbs, assorted, many named varieties; six ’ Narcissus Bulbs, 
assorted ; and fifty-six Tulip Bulbs, from Hiram Sibley & Co., seeds- 
men, Rochester, NorPNs: 

November 4. Fifty-seven economic and ornamental plants for the 
green-house, from Wm. Saunders, Superintendent of Garden, Depart- 
ment of Agriculture, Washington. 

November 27. One dozen slips each of Whitesmith, Wellington’s 
Glory, Bang-up and Glendon Green gooseberries, from B. G. Smith, 

Esq., Cambridge, Mass. 


We have received seeds as follows: 


March 8. Fifteen varieties of Sorghum seed, from Peter Collier, 
Chemist of the Department of Agriculture, Washington, D. C. 

March 15. Six boxes of Sorghum, from Peter Collier, Chemist of the 
Department of Agriculture, Washington, D. C., said to have been 
grown in China for centuries wholly for forage and seed. 

May 31. Two samples of Sorghum seed from India, from Peter 
Collier, Chemist of the Department of Agriculture, Washington, D.C. 

March i8. One bag Black Bearded Centennial Wheat, from E. 8. 
Carman, editor Rural New Yorker, 34 Park row, New York city, 
ae | 

March 31. Four packages Onion seed, from S. M. & D. Wells, 
Wethersfield, Conn. 

April 8. Six bags of flower seeds from Daniel Batchelor, seedsman, 
Utica, N. Y. 

April 17. Thirty-two papers of assorted flower seeds from J. M. 
Thorburn & Co., seedsmen, New York city, N. Y. 

July 1. One package Bermuda grass seed from J. M. Thorburn & 
Co., New York city, N. Y 

April 4. Samples of ear corn from D. M. Lug & Co., seedsmen, 
Detroit, Mich. 

April 18. Six varieties of potatoes for seed ; Doolittle’s Ontario, 
Extra Harly Peachblow, White Star, White Whipple, Extra Harly 
Gem, and Mammoth Pearl, one of the latter weighing thirty-five and 
one-fourth ounces, from M. F. Pierson, Seneca Castle, N. Y. 
~ April 20. One package Excelsior hulless oats; one of naked or 
hulless barley, and one Pride of the North corn, from M. F. Pierson, 
~ Seneca Castle, N. Y. 

October 3. One sample Zurphus wheat, from M. F. Pierson, Seneca 
Castle, N. Y. 

May 3. One package of seed corn, from IL. Dillenbeck, Stanley, 
asa 

May 10. One package of husk corn, sometimes known as Oregon 
corn, wild corn, Paraguay corn, etc., from Prof. W. J. Beal, Lansing, 
Mich. 

June 1. Two packages of Minnesota Dent corn, from Milton B. 
Jarvis, Canastota, N. Y. 

June 3, One package each of Early Dent, Blount’s Prolific, Im- 
proved King Philip, Chester County Mammoth, Sibley’s Pride of the 
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North, Egyptian Joint Parching, and Rice Parching corn, from 
Hiram Sibley & Co., seedsmen, Rochester, N. Y. 

June 19, One package of huckleberry seed, from John R. Kane, 
Sumpter Court House, 8. C. 

September 21. Four quarts of two-rowed Scotch barley, from A. D. 
Baker, Aurelius, N. Y. 

September 26. One package each of the following varieties of winter 
wheat: Champion Amber, German Amber, Red Amber, California | 
Blue Stem, White Blue Stem, Yellow Blue Stem, Hungarian White 
Chaff, Silver Chaff, Velvet Chaff, York White Chaff, Clawson, Egyp- 
tian, Finley, Fultz, Golden Straw, Grecian, Lancaster, Mediterranean, 
Rice, Russian May, Russian Number Two, Sandemiska, Scott, Smooth 
Scott, Swift's Improved, Swamp, ‘lappahannock, Theiss, Travis, 
Treadwell, Treadwell Bearded, Washington Glass, White Eldorado, 
and Zimmermann, also Russian spring wheat, from Prof. W. R. 
Lazenby, Columbus, Ohio. 

November 11. One large box of ear corn, in varieties, for museum, 
and fifty-one bottles of named grass seed, from Prof. W. J. Beal, 
Lansing, Mich. 

November 27. One dozen varieties of ear corn, from F. C. Lowman, 
Nicholas, N. Y. 

December 6. Two packets of Carica papaya seed, from Wm.8. Allen, 
Key West, Fla. 

December 16. One packet each of Horsford, Rochester, and No. 0 
tomato seed ; also one packet each of Horsford’s Market Garden and 
Racket peas; also one packet each of Black Champion oats, and of a 
new hybrid barley, from F. H. Horsford, Charlotte, Vt. 


The following books and pamphlets have been received : 


March 24. Experiments in Amber Cane and the Ensilage of Fod- 
ders at the Experimental Farm, Madison, Wis. Hight vo.; Madison, 
1882 ; pages, 78; from Prof. W. A. Henry, Madison, Wis. 

March 29. First and Second Annual Reports of the New Jersey 
State Agricultural Experiment Station, for the years 1880 and 1881? 
and also various Bulletins, from Prof. Geo. H. Cook, New Brunswick, 
N. J. 

April 12. Tenth Census of the United States, 1880; population, 
Part I. 

Statistics of the Iron and Steel Production of the United States. 

Statistics of the Production of Precious Metals in the United States. 

Social Statistics of Cities ; History of the Present Condition of New 
Orleans, La., and Report of the City of Austin, Texas. 

Extra Census Bulletin Report of the Cotton Production of the State 
of Louisiana, from Hon. J. W. Wadsworth, M. C. 

May 31. Bulletin of the United States "National Museum No. 22} 
Guide to the Flora of Washington and Vicinity. 

United States Entomological Commission Bulletin, No. 3; The 
Cotton Worm, by Chas. V. Riley, A OR MED oa cB 2 

United States Entomological Commission Bulletin, No. 6; General 
Index and Supplement to the Nine Reports on the Insects of Missouri, 
by Chas. V. Riley, M. A., Ph. D. 

United States Entomological Commission Bulletin, No. 7; Insects 
Injurious to Forest and Shade ‘Trees, by A. 8. Packard, Jr, M. D. 
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Department of the Interior, Second Report of the United States 
Entomological Commission on the Rocky Mountain Locust, 1878 and 
1879, from Hon J. W. Wadsworth, M. C. 

May 15. The Insects of the Clover Plant. A new principle in pro- 
tection from insect attacks, from J. A. Lintner, Albany, N. Y. 

May 18. Eleven volumes of Michigan Pomological Society Reports, 
forming a complete set, from Chas. W. Garfield, Grand Rapids, Mich, 

May 25. Annual Reports of the North Carolina Agricultural Ex- 
periment Station for 1879, 1880 and 1881, also miscellaneous pam- 
phlets, from Dr. Chas. W. Dabney, Jr., Raleigh, 8. C. 

June 8. Census of the State of New York, 1875, from Samuel G. 
Hart, Geneva, N. Y. 

June 29. Transactions of the Massachusetts Horticultural Society, 
for the year 1881, Part 2, from Robert Manning, Salem, Mass. 

July 3. Experiments and Investigations Conducted at the Pennsyl- 
vania State College, 1881-2, from Prof. W. H. Jordan, State College, 
Penn. 

December 7. Annual Report of the Public Gardens and Plantations 
of Jamaica, in 1881, from D. Morris, director. 

- Annual Report of the Board of Regents of the Smithsonian Insti- 
tution for 1880, from Prof. Spencer F. Baird, secretary. 

December 30, Landreth’s Prize Essays on Onion Culture, from D. 
_ Landreth & Sons. | 


Other gifts have been received : 


March 29. One sample corn-stalk sugar, made at the department of 
agriculture in 1879, and three samples of sorghum sugar, made at the 
department of agriculture in 1879, 1880 and 1881, from Prof. Peter 
Collier, Washington, D. C. 

April 12. Three samples of sorghum sugar and one of sorghum 
- syrup, made at the Wisconsin Agricultural College, 1881, from Robert 
J. Swan, Geneva, N. Y. 

April 18. One ton soluble Pacific guano, from H. D. Woodruff, 
agent, Auburn, N. Y. 

May 2. Garden pencils, from Daniel Batchelor, seedsman, Utica, 

oe he 


WHEAT. 


On taking possession of the Station farm March 1, a field of wheat, 
variety unknown, was found sown partly in single, partly in double or 
cross drills, together with herds grass. Two bushels of seed were said 
to have been used per acre. Winter killing rendered the field of un- 
even plant, and we were unable to find any successive areas of equal 
appearance. If experiments were to be essayed such must evidently 
be those relating to spring treatment. Recorded experience, as gleaned 
from various publications, all testified that spring interference could 
only be justifiable on rapidly growing and vigorous plants; here lack 
of vigor and irregularity of the plant caused by winter-killing seemed 
to render area comparison of uncertain value. Yet, in the hope that 
something of value might be learned through noting plant changes, 
we staked out the level portion of the field into nine full plats of one- 
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tenth acre each, and nine half plats of one-twentieth acre each. These 
plats were two rods north and south and eight rods east and west for 
the whole, and four rods east and west for the half plats. Plats 1 to 
5 were the most uniform in appearance. On April 4 each wheat plant 
on plats 3 and 9 was trampled; on April 7 and 8 spaded plat 4 so as 
to obliterate four drills and leave two; spaded in like manner plat 13 
and trampled the plants left; and on April 14 spaded in like manner 
plat 14, but rolled the spaded portion immediately with a garden roller, 
so that two rollings lapped in the central line of the spaded portion. 
April 17 harrowed plats 2, 7, 11 and 16 with Thomas Smoothing Har- 
row, lengthwise the rows, the harrow weighted by a man riding and 
rolling plats 11 and 16 after the harrowing. No especial care was 
exercised to preserve the plants. May 15 plats 10 and 17 were mown, 
the wheat being from ten to eleven inches tall. During growth we 
were unable to find sufficient difference, to be ascribed to treatment, 
to deserve noting. 

The crops were cradled on July 19 and 20, and it was noted that on 
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plats 4, 13 and 14 the heads were slightly larger than in, the other 
plats. On plats 10 and 17 the heads were noted as being ‘short and 
green. | 

Threshed August 8 and yield noted, : 

Plat 1. Single drilled, not interfered with. Yield, 2074 lbs. grain, 
234 ibs straw. 

Plat 2. Single drilled. Harrowed. Yield, 1884 lbs. grain, 228 lbs. 
straw. 

Plat 3. Single drilled. ‘Trampled. Yield, 1792 lbs. grain, 232 Ibs. 
straw. 

Plat 4. Single drilled. Four rows obliterated by spading. Yield, 
93 lbs. grain, 115 lbs. straw. 

Plat 5. Single drilled. Not interfered with. Yield, 2193 lbs. grain, 
276 lbs. straw. 

Plat 6. Partly single, partly cross drilled. Not interfered with. 
Yield, 2304 lbs. grain, 316 Ibs. straw. 

Plat 7. Cross drilled. Harrowed, Yield, 2522 lbs. grain, 367 Ibs. 
straw. 

Plat 8. Cross drilled. Not interfered with. Yield, 2371 lbs. grain, 
304 lbs. straw. 

Plat 9. Cross drilled. Trampled. Yield, 2332 lbs. grain, 325 Ibs. 
straw. 

Plat 10. Single drilled. Mown. Yield, 652 lbs. grain, 102 Ibs. 
straw. 

Plat 11. Single drilled. Harrowed and rolled. Yield, 803 lbs. grain, 
100 lbs. straw. 

Plat 12. Single drilled. Not interfered with. Yield, 87 lbs. grain, 
108 Ibs. straw. 
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Plat 13. Single-drilled. Four rows spaded up and two rows left 
trampled. Yield, 45 lbs. grain, 57 lbs. straw. 

Plat 14. Single-drilled. Four rows spaded up and the two rows 
left. The spaces rolled. Yield, 64} lbs. grain, 76 lbs. straw. 

Plat 15. Partly single, partly cross-drilled. Not interfered with, 
Yield, 1113 lbs. grain, 148 lbs, straw. 

Plat 16. Cross-drilled. Harrowed and rolled. Yield, 1024 Ibs, 
grain, 139 lbs. straw. 

Plat 17. Cross-drilled. Mown. Yield, 79 lbs. grain, 110 lbs. straw. 

Plat 18. Oross-drilled. Not interfered with. Yield, 962 lbs. grain, 
140 lbs. straw. 

Calculating these results per acre we have: 


Grain, Straw, 

Plat. bush. Ibs. 
EN: ea. KEE ee SU PE. TG 34-5 2340 
Oo, ES AAEM Rea le aca ay PL OES IR ce or d1-4 2289 
Tay. cere. OS LITE NM, LAO 29-9 2320 
Ne rrr 28s. IL Se PMS aS CR SI 15-5 1150 
SMUT MEER ELSES Ee glace Ct, wis MESS I SO Ge 36-6 2760 
ic IRS Sie ai Sa TA 38-3 3160 
ET tPA, vith, Mee as. ak VEER Di, ~ 42-1 0670. 
RU Pt wt aes Gh si elas se daca tees eee 39-5 2372 
NEE CGS hac a iclh cee uee viene cs tees ce ce 38-9 3250 
Pewee ee ees bd, a. PED, 21-9 2040 
RN eI donee eeccs ne mirte-wsptwhimererlo-wiereitalinceens “eneta 26-8 2000 
Nee. 6S itrinay s)he s a]k ape in of Seco PS e 3 Hae re pats 29-0 2160 
NM TARG I ss Via an. sp Rhy oo bole MOMs a geld o Wishes 14.3 1148 
Ee dre e al, Sti cs Glcp Soomiie.c o Ueve'd athe s 21-4 1520 
EEE aay, wociefe teih sy aware os yaw sc tle nc a8 a¢v-3 2960 
TNs rcs cs ce clr ves og coceiaseuees 34-1 2780 
ap trea tate ks sod. dsb) ays clk oes. Uisthds! Wiel de M0Sile oie ah nde 26-2 2200 
NUIT ee gsc y  cis'e ales st de vv evieiseap rs oe 32-2 2800 


If we arrange these figures in another form we have: 

Yield of single-drilled plats, 1, 2, 3,5, 10 and 12, 30-2 bushels 
grain ; 2290 pounds straw per acre. 

Yield of partly cross-drilled plats 6 and 15, 37-8 8 bushels grain ; 
3060 pounds straw per acre. 

Yield of cross-drilled plats 7, 8, 9, 16, 17, 18, 35-5 eateie grain ; 
2845 pounds straw per acre. 

Thus indicating a gain for the practice of cross-drilling the seed. 

Yield of undisturbed plats, 34-5 bushels, 36-6 bushels, and 29-0 
bushels for the single-drilled, 39-5 bushels, and 32-2 bushels for the 
cross-drilled, or averaging 33 bushels for the one, as against 35-8 


_ bushels for the other, again indicating an advantage in favor of cross- 


drilling. 

Yield of harrowed plats 2.and 7, 31-4 bushels and 42-1 bushels, or 
an average of 36-7 bushels as against the average of 33 bushels, and 
35-8 bushels for the undisturbed plats. 

It seems to us asif the teachings of this experiment are against 
the system employed, rather than deciding as to the advantages of the 
various interferences pursued. ‘The only conclusions we are willing to 
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draw are in the nature of probabilities, as indicated above, or repeat- 
ing ourselves, a probable gain to be ascribed to cross-drilling seed, and 
a probable gain from harrowing the plats in the spring. 

Although the wheat field in the spring offered little prospect of large 
yield, yet the cool and showery weather which lasted during May and 
June caused the plants to tiller and so occupy the ground as to give 
not only the impression of large yield, but the actual yield as tested 
by the thresher, 


BARLEY. 


As we were unable to sow spring grains in the ordinary way, we had 
need to be content with sowing our barley in drill two feet apart, the 
seed being strewn thinly and uniformly along therows. ‘The seed was 
procured from seedsmen, a variety of each named variety that we saw 
in the seed catalogues. Single rows of each variety were heayily culti- 
vated on both sides, and single rows received like cultivation upon one 
side only, the implement used being the spade. It was designed to 
make this cultivation excessive; and to injure the plants, if this were 
possible. ‘I'he weeds were kept down throughout the whole area planted, 
by frequent pulling and occasionally use of the hoe, 

The following is the summary of progress and yield; 








Variety. Planted. | Vegetated. | Days. | Bloomed. | Days, Ripe. Days. 





Naked or hulless....; Apr. 17 May 1 14 June 20 64 |July 29 113 
Two-rowed......,.. Apr. 17 May 1 14 June 26 70 |July 31 115 
Four-rowed......... Apr. 17 May 2 15 June 20 64 |July 28 112 
Kinvers’ Chevalier..| Apr. 17 May 2 15 July 3 77 |Aug. 11 126 








The yield were as below, per row, and calculated to the acre: 


Spaded Half-spaded Unspaded 

100 ft. row, 75 ft. row, 100 ft. row, 
per row. per acre. perrow. peracre. per row. per acre. 
Naked or hulless... 611-16 lbs., 30.3 bu. 5 7- 8 lbs., 35.4 bu. 79-16 lbs., 34.3 bu, 
Two-rowed ........ 9 7-16 lbs., 42.8 bu. 6 21-32 lbs., 40.2 bu. 9 lbs.,, 40.8 bu. 
Four-rowed........ 8 9-16 lbs., 38.8 bu. 7 7-83 lbs., 48.6 bu. 93- 41bs., 44.2 bu. 
Knivers’ Chevalier. 8 38- 8lbs., 88.0 bu. 7 Ibs., 42.2 bu. 8 9-16 Ibs., 38.8 bu. 


The rows of two-rowed and four rowed, half-spaded were 50 feet 
long, and have been calculated to 75 feet, in order to correspond with 
the others in the table. | | 

The yield of straw per row, as above and calculated per acre, are as 
follows, 


Spaded Half-spaded Unspaded 

100 ft. row, 100 ft. row, 100 ft. row, 
per row. per acre. per row. per acre. per row. per acre. 
Naked ‘or’hulless 2) **4 1-2'lbs.5?980-lbs/ °* ‘a>. ery eee 7 1-2 lbs., 16383 Ibs. 
TorO-TOwW.ed see cee 9 1-4 lbs., 2014 lbs. 5 lbs., 1452 Ibs. '91-4 Ibs., 2014 Ibs. 
Four-rowed........ 5. lbs., 1089 lbs. 3 lbs., 1089 lbs. 7  Ibs., 1524 Ibs. 


Kinvers’ Chevalier. 11 3-4 lbs., 2559 lbs. we was Ss aug ere eerie 12 Ibs., 2618 lbs. 


The results are rather contradictory. In grain, the spaded yielded 
the largest crop in the two-rowed variety; the half-spaded yielded the. 
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largest crop in the naked, hulless, and Kinvers’ Chevalier; the unspaded 
yielded the largest crop in the four-rowed variety. If we class the 
spaded and half-spaded together as cultivated, and the unspaded as 
uncultivated, we have: 


Grain. 

Cultivated. Uncultivated. 

Naked or hulless.......... os babaneewoe 3 32.8 bu. 34.3 bu. 
Oo I ea 41.5 bu. 40.8 bu. 
UME ERTL 8a ne whe sg giclee sca vegedees 41.2 bu. 44.2 bu. 
Merever BPO NeEValicr 2... i. cco ts on SaRN APs oo 40.1 bu. 38.8 bu. 

Straw 

Cultivated. Uncultivated. 
Daweewr Nulless B30 BPh.BEE oO reece tate tere 980 lbs. 1633 lbs. 
PP TOWOC eo tet 8 tbh tk tte 8s 1732 lbs. 2014 lbs. 
Prommroweas... 2288 FE. OS ee eee cee 1089 lbs. 1524 Ibs. 
Kinvyers-Ohevalier.... sce. cici ess teeaia: 2559 lbs. 2613 Ibs. 


We may infer from these figures, that, under circumstances of wide 
intervals and thin seeding, cultivation carried to an extreme can be 
pronounced as neither advantageous nor injurious to the grain yield, 
but as tending decidedly to reduce the straw. 


OATS. 
Sample of every variety of oats that could be obtained from seeds- 


men were sown in drills two feet apart, the seed evenly and thinly scat- 
tered in the row. The tabulated records are as below : 


Vege- 
Planted. tated. Days. Bloomed. Days. Ripe. Days. 


Bohemian or hulless. . . Apr.17 May 2 15 July 3 77 Aug. 1 106 
Chinese hulless. . . . Apr.15 Mayl 16 June 30 76 Aug. 8 110 
Pringle’s Excelsior Hulless. Apr. 15,» Mayl 16 June 30 76 Aug. 5 112 
Mold’s Ennobled. .. . Apr. 15. Mayi 16 June 30 76 Aug. 5 112 
Mammoth Russian... Apr. 15. Mayl 16 June 30 76 Aug. 5 112 
Washington (Thorburn) . Apr. 15 May 1 16 July 3 79 Aug. 5 112 
Washington (Bliss). . .Apr.15 Mayl 16 July 3. pio Aug. “5: > 112 
- New Australian . .. . Apr.15  Mayl a ¢ Aug. 9 116 
Ohanenae Gsi8. . aso Apr. 1%ii May2 15 July 14 88 Aug. 11 116 
White Russian. . . . Apr. 15 ., May 1 16 July 14 = 86 Aug. 19 126 


As a matter of curiosity, we selected three of the most prolific stems 
of each variety, and,by means of the balance, determined the heaviest 
of each three, whose spikelets and seeds were then carefully counted, 
with the following result: 


Spikelets. Seed. 


PBouwmran or Hullese ah. cP es eee rece cece dcterec. 71 136 
liwerone eraiiess.. Pe? 84. 80. So ce ce ce ce ee PRR OS, 63 112 
Prvnetosctx celsior*Hulless:2. 3) oo ortho d 8 8 3 aie is a here's 91 137 
Molise dnnobled 28? 655 2.285, 2. ee. fede eso reyes as 28 12 
Wrarryaun SUSSIAN Ss) SL Pe bese cena ee ES 80 131 
Ry eee tOr CNOFNGOD 2 Us ee oe settee a ee eke 132 143 
eos tOn OlisaySY seh 984 Feta Fe Se cage ieee ee de 153 210 
New Australian.......:.. BOLUS ee ose Pore e ce dts 189 254 
hamtened (NO, PSO. POL De ere nas ata tatsiatatetst state 115 201 


NIORUPELCULGRIUIT Gc ys Siecle edie s oe a's Peer ty ie srk : 83 123 
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Portions of each variety received spade cultivation on both sides of 
the drills, other portions on but one side of the drills, while still other 
portions were left unspaded; the design being to study the effect of 
excessive cultivation upon the plant. The weeds throughout the 
plants were kept down by pulling and by the use of the hoe. 

The yields per row and calculated per acre were as below. ‘The 
rows being 100 and 200 feet, but calculated alike to 100 feet. The 
Bohemian had but 75. feet of row spaded : 


Grain. 
Spaded. 

Per 100 feet row. Per acre. 
Robermiay or Hulless ijt. 0: se sine ce 3 lbs. 134 ozs. 26 bush. 
Ghames@ie Ef ulless oss)$ 5050) «cose jesece veto io, Jo fe eon nd aalen les vans etna 
Pringle’s Excelsior Hulless. ......... 5 lbs. 12 ozs. 39-1 bush, 
Mali asian bled. cits ses13&: «sun ietecs deve tee aaa en eee ee i i eee 
Meaimoth. RUSSIAN ; . 5.) cuneate 7 lbs. 10} ozs, 52-0 bush. 
Washington (Thorburn)............. 6 lbs. 15 ozs. 47-2 bush, 
Washington (Bliss) ...... IA i ae 8 Ibs. 134 ozs. 60-2 bush. 
INGA LISLCANAN , 5). <1. 2: ora) chete emae me oe 7 lbs. 24 ozs. 48-7 bush. 
CIT OO... .'. .:- + sites sana eons 6 Ibs. 122 ozs. 46-2 bush, 
WV GILG LIRUSSIAN, .. .% oe esierenaiede eek) S.ibs, aieoze. 59-5 bush. 

- Half-spaded. 

Per 100 feet row. Per acre. 
Bohemian or Hulless..........., --oe, & lbs. 144 ozs. 26-5 bush. 
Ohinese, Halless. ... 2. i. scpeie oc calahe + diecepile «+ Hid a Wiehe ee a 
Pringle’s Excelsior Hulless........... 5 lbs. 2402s. 34-9 bush. 
Mo.d’s Hinobled.... oi. ~sute ssn Pos ee 7 lbs. 84 ozs. 51-1 bush. 
Mammoth: Russian . ...0sni Gk. ee 8 lbs. 54 ozs. 56-7 bush. 
Wushington*(Thorburnjve., °2.’... .: 8 lbs. 72 ozs. 57-7 bush. 
Washing ton:( Bliss). .~.05 se eemaes «ees 9 lbs. 134 ozs. 66.9 bush. 
Wem Atstralian.). . Scr aiee v.84 7 lbs. 10 ozs. 51-9 bush. 
CLS CT 2 aes sedi AE ag 6 lbs. 124 ozs. 46-1 bush. 
Wate civiesian .).10) i. Sa ene ser 9 lbs. 94 ozs. 65-3 bush. 

Unspaded. 

Per 100 feet row. Per acre. 
Bobemianar,Halless... 0... 6s¢ wees) vs +0 ee 0 0 «ele enn 
Chinese: Hullessi.'.:. 2's sss. -sdeeeieiaees 4 lbs. 424 ozs. 29-0 bush. 
Pringle’s Excelsior Hulless.......... 5 Ibs. 33 ozs. 35-5 bush. 
Moid’s Hmobledacy |... 3s .:se's eames 9 lbs. 124 ozs. 66-5 bush. 
Maam mi ob Hea Ube1am.. ....55 iine!s vopce pretameuee 7 lbs. 44 ozs. 49-5 bush. 
Washington (Thorburn)............. 9 lbs. 2 ozs, 62-2 bush. 
Wiashingotoua bliss) On... <i s-5 eee 9 lbs. 114 ozs. 66-1 bush, 
Wawel USbRAITAN eaten is ot ck, ei re 7 lbs. 12 ozs. 52-7 bush. 
Ohallontegny ohio eee aso eee 6 lbs. 54 ozs. 43-2 bush. 


Wanite Russian tke, sae tee oss 8 lbs. 18} ozs. 60-0 bush. 
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Straw 
Spaded. 

Per row. Per acre. 
Bohemian or Hulless............ Wei lek epee 9. lbs. 1960 lbs. 
CPEALRITIIGOSS 1.8 eG aN wo alone c’ee dees 10-2 lbs. 2232 lbs. 
Pringles sixcelsior Hulless. 2... ... +. ose 9-5 lbs. 2069 lbs. 
SEO CT FEG ID A ocan eg ee a een 8-0 lbs 1742 lbs. 
PPT PUMSSION . co cjsic <3 Saks w oie tcc nye o.e0 8-5 lbs. 1851 lbs. 
Demarco | LHOrOurn)...i-.0...-..5 226 <> 10-5 lbs. 2287 lbs. 
Petar COTial ES1IS8) sow nne'y dian<ackelaciese mock sessen ays jeny 12-0 lbs. 2613 lbs. 
RSVR a0 ohn sis livcpl e, wees sins en6te vain dome eee 9-2 lbs. 2014 lbs. 
BLOT ica: sinner: 05 926 9's bitrate ol beta x fe ahd 12-8 lbs. 2804 lbs. 
MERIT MRSIAT irs chncn ls coin ® w cdguiace mcr Wiacarkatece 14-5 lbs. 3158 lbs. 

Half-spaded. 

| ‘Per row. Per acre. 
Bottennan? oy Pullese p06 8. ee ee eee 10-6 lbs. 2320 lbs. 
Penece Liniless.. feel Tee. BN DEPRES ES - 9-0 lbs. 1960 lbs. 
Pringle’s Excelsior Hulless................. 12-0 lbs. 2613 Ibs. 
Pear MeO OE PO I, BEE we 28. Hilbs. 1851 lbs. 
Den OLS RUSSiak. rele Ss SO 8-5 lbs 1851 Ibs. 
Washington (‘Thorburn)......6. 00.008 s bee 12-5 lbs. 2722 lbs. 
Washington (Bliss)............ EGE AS ¢ 12-0 lbs 2613 Ibs. 
ee meen Terie! a FN, OU il, ode 3 10-0 lbs. 2178 lbs. 
Challengeie 3.4 2. Pl ee Bl ORR Sa, 10-5 lbs. 2287 lbs. 
Dereruiiesialh ie 1 i 2. Po EO Se 14-0 lbs. 3049 lbs. 

Unspaded. 

Per row. Per acre. 
GLENS PEL TSS SSD Rea nO ee eC, A, ae an 
LOS oe a ik OP 4, Bike eperirh 10:5 lbs. 2287 lbs. 
Pringle’s Excelsior Hulless....... By ee a ae 10:0 lbs. 2178 lbs. 
TODO io 0 ie ieee esate wine ois eowers 9-5 lbs 2069 lbs. 
EES GESTETNER Pe 9-5 lbs. 2069 lbs. 
Washington (Tharhaen) sar Sides Sak ane iets 11-0 lbs. 2395 lbs. 
DOO LL GIES) aid aasdys + <leosaraeice siqyesins) 12-5 lbs. 2722 Ibs. 
NN ie phen weia® are 11-5 lbs. | 2504 Ibs. 
aac 35: voc iain a3 sa SA sor si gtlicsiwi nee « 12-2 Ibs. 2668 lbs. 
REMAN LISSA cottvecsin HA. wesiish afsrece nny Ally turvehanepeones 13-2 lbs. 2885 lbs. 


The Hulless varieties shelled so badly during the process of harvest- 
ing that the figures of their yield are far below the true prolificacy of 
the plants. Omitting this class of oats from our comparison, we may 
refer to various facts as brought out by our table. 

Out of the twenty plats, six spaded, seven half-spaded and seven not 
spaded, the average grain yield for the spaded was 52.3 bushels per 
acre; for the half-spaded, 56.5 bushels per acre; for the unspaded, 
57.1 bushels per acre. The average yield of straw for the same plats 
was 1.227 tons, 1.182 tons and 1.236 tons per acre. ‘The average pro- 
portion between grain and straw was as 1 bushel : 47 lbs.; 1 bushel : 
42 lbs., and 1 bushel : 43 lbs. 

The extremes and the average yield of grain for the varieties was ; 
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Extremes. Average. 


Mold’s *Hinnolbled occ ae wee ee a 51.1—66.5 58.8 bushels. 
Mani tiotir Osis aes tc eee. 2 es 49 5—56.7 ravi fe Pi 
Washington (Thorburn) ......... oe 47.2—62.2 5B, Pati 
Washington (Bliss): .4 ..2%22543%. 60.2—66.9 64.4 “; 
New: Atistraliaw’: 4 3 .s5 205.0% 48.7—52.7 35 ee 
Chiillenre®..2. BUS MG. eects 43.2—46.2 455TH 
White ‘Rissian 22..9.%.. 245+ sews 59.5—65.3 LEG E, 6 Ot 


The greatest variation between the yields of twenty plats was 43.2 and 
66.9 or 23.7 bushels. The greatest variation between the average yield of 
the varieties was 45.1 and 64.4, or 19.3 bushels. The same variety, the 
seed procured from two different sources, the Washington oat, varied, 
however, from 55.7 to 64.4 bushels, or 8.7 bushels as the average of the 
three trials of each sample, and varied between the three plats 15 
bushels in one case, and 6.7 bushels in the other. This variation of. 
8.7 bushels between the two samples of Washington oats was greater 
than in several cases occurred between the varieties. | 

If we ask how much these variations were due to the excessive culti- 
vation, we find results comparatively contradictory. Of the twenty 
yields distributed among the seven samples treated as varieties, in one 
case only, that of the Challenge, was the yield the greatest upon the 
spaded portion. In three cases, that of the Mammoth Russian, Wash- 
ington (Bliss) and White Russian, the yield was greatest upon the 
half-spaded portion. In three cases, that of Mold’s Ennobled, Wash- 
ington (Thorburn) and New Australian, the yield was greatest upon 
the uncultivated portion. 


ae 


MAIZE. 


These figures of the corn experiments offer material for each one in- 
terested to study out for himself. We may call attention in brief to 
a few points which seem strongly indicated. First, that the season 
was too unfavorable for corn for us to obtain in any one instance a 
large yield. It is probable that nnder these circumstances the differ- 
ences between seed, which in a favorable year would have become 
manifest, in this year became obscured. Second, that’ fertilizer ex- 
erted but little influence in the presence of the cool sammer. ‘Third, 
that fertilizer was unable to overcome a physical incapacity of soil, 
Fourth, that fertilizer improved the quality of crop, even when it 
did not seem to react upon the quantity. Fifth, that the effect of cul- 
tivation may be variable according to the conditions under which it 
takes place. Sixth, the necessity of other experiments than the plat 
system in order to gain results which can be interpreted in a trust- 
worthy manner. : 

In our sorting of the corn crop the term “unmerchantable Gorn” has 
aspecial meaning. ‘The division into merchantable and unmerchant- 
able has usually reference to the sale of the ear corn, 7. e, appeals to 
the sight. With the exception of the late ripening corn we may say — 
there was practically no soft corn — but very little corn but that if 
shelled would become merchantable. | 

In calculating -our weights to the bushel yield we have allowed 80 
pounds of ear corn to the bushel of merchantable grain, unless otherwise 
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stated. A determination of the water in the ear corn shows that this 
is an ample allowance. Thus, the corn taken from the pile as husked 
gave 27.3 pounds of water to the 100 pounds ofear corn. Calculating 
from the ear corn as husked to the air-dry corn, containing fourteen per 
cent of water, we find that the husked corn furnished 72.45 per cent 
of air-dry corn, or eighty pounds of ear corn would shell out fifty-eight 
pounds of shelled corn. 

The corn was planted upon plats of one-tenth acre and one-twentieth 
acre area, the size in every case being 2 x 4 rods or 2 x 8 rods, the 
length being north and south. The series count from north to south, 
the numbers from west to east. The following are particulars for each 
plat, from which the tabulated results elsewhere given are calculated : 
The fertilizer used, Bowker’s hill and drill phosphate. 

Series 1 A planted with Waushakum corn, hills 42 x 44 inches, 
six kernels in a hill thinned to four. ‘he upper half left uncultivated, 
the lower half cultivated in the ordinary manner. The fertilizing per 
acre and actual yield as below: 














Har corn. 

Fertilizer. Good. Poor. Total. 
a 0 Uncultivated half 1-20 a. 219 lbs. 3 1-4 lbs. 222 1-4 lbs. 
Cultivated half as 199°1-2 lbs. 8 1-4 Ibs. 202 3-4 lbs. 
2. 200 lbs. Uncultivated half es 215 14 lbs.2) 14 Ibs. 9929 1-4 lbs. 
; Cultivated half ss 180 lbs. Geko: Ths: 189 1-2 lbs. 
3. 400 lbs. Uncultivated half ne 222 Ibs. 11 8-4 lbs. 233 3-4 lbs. 
Cultivated half ae 199 lbs. 6 lbs. 205 lbs. 
4, 8001lbs. Uncultivated half “s 934 lbs. 5 lbs. 239 lbs. 
Cultivated half $§ 227 1-4 lbs. 3 Ibs. 230 1-2 lbs. 
5. 1600 lbs. Uncultivated half ae 931 lbs. 3 lbs. 224. lbs. 
Cultivated half ue 907 hoy 4 lbs. 231 lbs. 

Total for half acre ......:.... aici og Ok ant talb4e nilbaatGee4aa Ibs. 


2216 3-4 lbs. 


Series 2 A was planted with corn from Willow Brook, New York, 
described to us as bearing the local name of ‘Turners—-somewhat 
mixed—raised by one man for twenty-two years, seventeen years on 
the same place. Yield last year twenty bushels per acre, as estimated. 
The plats planted and treated as series 1 A. The figures as below: 


Har corn, 











Fertilizer. Good. Poor. Total. 
1. 2001bs. Uncultivated half 1-20a -189 1-4: Ibs. ~~ 15 1-2-Ibs. 204 3-4 Ibs. 
Cultivated half : 135 1-2 lbs. 26 3-4 lbs. 162 1-4 lbs. 
2. 400]lbs. Uncultivated half *‘ 195 lbs. 141-2 lbs 209 1-2 lbs. 
Cultivated half so 911 lbs. 9 1-4 lbs 220 1-4 lbs. 
3. 800 lbs. Uncultivated half ‘ 194 lbs? 2e2 "1-3 Ibs 212 1-2 lbs. 
Cultivated half ag 191 1-2 lbs. 9 3-4 lbs 201 1-4 lbs, 
4. 1600 lbs. Uncultivated half Oe 203 lbs. 8 8-4 lbs. 211 3-4 lbs. 
Cultivated half ee 190 sa 15 lbs. 205 lbs. 
5. 0 lbs. Uncultivated half oo 154 lbs. 26 1-4 lbs. 180.1-4 Ibs, 
Cultivated half és 194 1-2 lbs. 9 lbs 203 1-2 lbs. 
RE TOTAAL (AOTC cn as ese'e ac ad ePa aces ce athe « 1858 3-4 lbs. 152 1-4 Ibs. 2011 lbs. 


Series 1 B was planted with corn from Elmira, the seed being 
selected from an unprolific crop. The details of planting, culture, 
etc., being as in series 1 A and 2 A. ‘The figures are as below : 
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Fertilizer. Good. Poor. Total. 
je Olbs. Cultivated half 1-20 a. 207 3-4 lbs. 5 8-4 lbs. 213 1-2 lbs: 
Uncultivated half eA 1873-4, lbs... 13° 324 lbs 151 1-2 lbs: 
2. 200 lbs. Cultivated half oe 213 lbs. 4 1-4 lbs. 217 1-4 lbs: 
Uncultivated half i 105 3-4 lbs. 15 1-2 Ibs. 121 1-4 lbs- 
8. 400 lbs. Cultivated half és 933 1-2 lbs. 2 1-4 lbs. 235 38-4 lbs. 
Uncultivated half a sipial lbs. 13 1-2 lbs. 124 1-2 lbs. 
4, 800 lbs. Cuitivated half ot 207 1-2 lbs. 8 1-2 lbs, eal ah lbs. 
Uncultivated half Je 933 1-2 Ibs: 4. lbs. 237 1-2 lbs. 
5. 1600 lbs: Cultivated half cs 254. 3-4 lbs. 2 1-4 lbs. 257 lbs. 
Uncultivated half Oe 239 lbs. 5 lbs. 949, lbs. 
Total. forhelf norecs3..o siciaacee ieee FIR 1943 1-2 lbs. 67 3-41bs. 2011 1-4 lbs. 


Series 2 B was planted with Waushakum seed, otherwise as in 
series 1 A, 2 A, and 1B. The figures of the crop are given below: 





Fertilizer. Good. Poor. Total. 

1. 200 lbs. Cultivated half 1-20 a. 207 1-4 lbs. 5 8-4 lbs. 213 lbs. 
Uncultivated half ‘ 162 1-2 lbs. 7 -129lbs:; 170 lbs. 

9. 4001lbs. Cultivated half ee 206 1-2 lbs. 6 1-4 Ibs. 212 8-4 lbs. 
Uncultivated half ‘ 176 1-4 lbs. 6 lbs. 182 1-4 lbs. 

38. 800 lbs. Cultivated half oe 294 1-2 lbs. 12. Ybs: 226 lbs. 
Uncultivated half  ‘ 197 3-4 lbs. 3 lbs. 200 3-4 lbs. 

4. 1600 lbs. Cultivated half a 221 1-4 lbs. 3 lbs. 224 1-4 lbs. 
Uncultivated half ‘ 991, 1-2 Ips: 1 lbs. O70 Tea.\bs. 

dD. Olbs. Cultivated half =e 208 1-4 lbs. 4 3-4 lbs. 213 lbs. 
Uncultivated half ‘ 181 lbs. 4 1-4 lbs. 185 1-4 lbs. 

(Pita for halfkere’ eed. se elee de chee e 2000 3-4 lbs. 43 Ibs. 2049 3-4 lbs. 


The corn seed on these series, 1 A, 2 A, 1 B, 2 B, was all of 
the yellow flint type, and the kernels hard and of excellent quality, 
the four series forming one system. 

Plat 3 A was planted with Waushakum corn, twelve of the most 
perfect ears obtainable, furnishing the seed. The hills 42 x 44 inches, 
six kernels planted, afterward thinned to four. The upper 1-20 acre 
uncultivated, the lower cultivated. The fertilizer used eight hundred 
pounds per acre of Bowker’s Hill and Drill. The yield was, 


Good. Poor. Total. 
Uncultivated portion, 1-20 acre 175 1-2 lbs. 31 1-2 lbs. 207... bs. 
Cultivated portion, 1-20 acre 217 3-4 lbs. 22 1-2 Ibs. 840 1-4 lbs. © 


Plat 3 B, the same as 3 A, but a bushel of twisted, gnarled, 
imperfect ears taken, and from those ears shelled, enough good appear- 
ing kernels taken for seed. ‘he yields were : 


Good. Poor. Total. 
Cultivated portion, 1-20 acre 179 1-2 lbs. 28 Ibs. ' 207 1-2 Ibs. 
Uncultivated portion, 1-20 acre 189 1-2 lbs. 26 1-2 lbs. 216 Ibs. 


Plat 4 A. The upper half receiving no! fertilizer, the lower half 
four hundred pounds per acre of Bowker’s Hilland Drill. Upon each 
portion was planted the seed from an ear of corn, in drills forty-four 
‘inches apart, each kernel holding the position it occupied upon its cob. 
The intention being to observe the difference, if any, between the butt, 
tip and central kernels used as seed. ‘The results are given in the fol- 
lowing table : 
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Upper Plat. Lower Plat. 
No. of Yield No. of Yield 
kernels No. veg- good kernels No. geg- good 
Row. planted. etated. corn, planted. etated. corn. 
55 50 18 lbs. 11 1-2 ozs. 44 41 21 Ibs. 15 1-4 ozs. 
2, 52 47 12 lbs. 15 1-4 ozs. 42 41 20 lbs. 6 ozs. 
8. 538 49 12 lbs. 61-2 ozs. 49, 41 19 lbs. 8 1-4’ozs. 
4. 51 46 12 lbs. 0 Ozs. 41 39 17 Ibs. 13 OZ8. 
5. 54 50 16 lbs. 2 OzZss = 43 43 19 lbs. 14 1-2 ozs. 
6. 55 48 14 Ibs. 15 1-2 ozs, 45 42, 19 lbs. 13 ozs. 
7. 54 48 15 lbs. 10 ozs. 43 43 18 lbs. 14 1-4 ozs. 
8. 52 50 16 lbs. 2 1-2 ozs. 45 44 22 lbs. 2 ozs. 
Good Poor Length Good Poor Length 
ears. ears. of ears. ears. ears. of ears. 
ei: 45 20 407 1-2 in. 49 10 419 in. 
2. 37 8 295 in. 47 9 875 in. 
3. 35 10 265 1-2 in. 40 6 840 1-2 in. 
4, 38 10 252 1-2 in. 41 5 323 in. 
5. 40 11 812. in. AT 6 876 in. 
6. 39 24. 827 ~—sin. 47 i SLi coins 
ie 81 12 881 in. 46 8 359 in. 
8, 39 11 S17 eyin. 48 6 395 in. 
The first five butt kernels gave the following results : 
Upper Plat. Lower Plat. 
Number of kernels planted........ 40 40 
Miumper voretated 0... 5... eects sees 17 39 
Ache. viene She's sw efsiaiew Abe oi) 59 44 
Lo SE SS a eee 10 11 
PMSEEGIS. 60 05 f3idle oe see bas 219 1-2 in. 365 in. 
Weight of good ear-corn..... w.ee. Slbs.40z. 20 Ibs. 2 1-4 02. 
The central kernels offer the following figures: 
Upper Plat. Lower Plat. 
Number kernels planted ..... 346 265 
Number vegetated........... 333 256 
URINE cole Gis o's o-t.oce'v e's 244 274. 
Pom earsor re. tee Le O2 LE 89 36 
Length of ears ........005. 1849 in. 2201 in. 
Weight of good ear-corn..... 92 lbs. 14 oz. 119 lbs. 14 1-2 oz. 
The first five tip kernels offered figures as below : 
Upper Plat. Lower Plat. 
Number kernels planted...... 40) 40 
Number vegetated............ 38 40 
PURPUREA, 32-02. Sioa cides! COLL 46 47 
a IS i 8 en, 
MOTT OLCATBOS SO 10IR ALN. 439 in. 392 1-2 in. 
Weight of good ear-corn ..... 17 lbs. 11 1-4 0z. 21 Ibs. 6 1-4 oz. 


Plat 4 B was planted in drills forty-four inches apart. Wausha- 
kum corn, the upper half, single kernels each a foot apart in the drill, 
the lower portion four kernels in a place. The fertilizer, Bowker’s 
Hill and Drill, 400 pounds per acre. The yield as below: 


Good. Poor. Total. 
Upper portion, 1-20 acre .... 206 lbs. 6 1-4 Ibs. 212 1-4 lbs. 
Lower portion, 1-20 acre..... 56 1-2 lbs. 9 1-2 lbs. 116 lbs. 
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Plat 5 A. The seed used, Waushakum. The fertilizer as 4 B. 
The upper portion planted single kernels one foot apart, the lower 
portion planted si& kernels, afterward thinned to four, two feet apart. 
The yield was : 


Good Poor. Total. 
Upper portion, 1-20 acre .. 23 1-4 lbs. 44 Ibs. 67 1-4 lbs. 
Lower portion, 1-20 acre .. 28 lbs. 46 1-2 lbs.’ 74 1-2 lbs. 


Plat 5 B, same as 5 A, but the upper half planted three feet 
apart, the lower four feet apart. Six kernels in a hill, afterward 
thinned to four. The yield was: 


Good. Poor. Total. 
Rppermortion 2. 2s... es 195 lbs. 21 1-4 lbs. 216 1-4 lbs. 
Lower portion........... 143 1-2 lbs, 10 lbs. 153 1-2 lbs. 


Plat 6 A. To test depth of planting. The seed, Waushakum. 
Nine rows planted, the seventy-six seed dibbled in, six kernels in a 
place, in the first row, one-quarter inch deep, the next row, one inch, 
next, 2 inches, etc., to eight inches deep. ‘The figures are as below: 


Raw. Depth of Hills Hills Kernels Yield of 
; planting. planted. vegetated. vegetated.* ear-corn. 
1 4 in. 19 19 23 I|bs. 
Q 1th, 19 19 16 Q0L « 
3 Q « 19 19 68 174 « 
4. 3 19 19 61 17h! « 
5 4 * 19 19 76 19% ** 
6 D dace 19 19 66 15 sata 
" 6 « 19 19 59 16} “ 
8 (ene 19 15 48 14} "** 
9 g 19 17 50 164 « 


No difference observed in the quality of the yield planted June 2, 
the first and second rows vegetated June 12, the third row on June 13, 
and the remaining rows vegetated all together on June 16. 

Series C was laid out in one-twentieth acre plats, and planted with 
corn under various circumstances of fertilizing and seed. 

C 1 received 150 cubic feet of yard dung and 50 pounds of fertilizer. 
Waushakum corn used for seed, six kernels dibbled in hills 42x44 
inches apart, and afterward thinned to four. The yield, 163 1-4 
pounds good ear-corn, 43 1-2 pounds of poor ear-corn ; ora total yield 
of 207 pounds. 

C 2 received manure and fertilizer and seeding same as O 1, but 
was severely root pruned. The yield, 170 1-4 pounds good ear-corn, 
and 38 3-4 pounds of poor corn ; or a total of 209 pounds. 

C 3 received 800 pounds per acre of fertilizer ; Waushakum seed ; 
hills 3x3 feet apart; six kernels in a hill, afterward thinned. to four. 
The yield was 156 1-2 pounds of good ear-corn, and 39 1-4 pounds 
poor corn; or a total of 195 3-4 pounds. | 

C 4. Same as C 3, except the hills, 3x2 feet apart, and excessively 
root pruned. The yield was 93 pounds good ear-corn, 80 pounds of 
poor; or a total of 173 pounds. 


* The thinnings escaped record, and the tables refer to plants left in the hill. 
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C 5. Same as C 3, except 1,600 pounds per acre of fertilizer was 
used, and the hills were 3x3 1-2 feet apart. The yield, 249 pounds 
good ear corn, and 13 1-2 pounds poor corn; ora total of 262 1-2 
pounds, 

C 6. Blount’s Prolific corn; 400 pounds of fertilizer per acre ; hills 
42x44 inches; six kernals in a hill, afterward thinned to four. Yield, 
299 pounds; all soft and unmerchantable, not ripening. 

C 7%. Karly Dent, and otherwise as in 6. Yield, 196 pounds; all 
soft. 

C 8. Sibley’s Pride of the North seed, otherwise as in 6 and 7. 
Yield, 111 1-4 pounds, merchantable, and 11 1-4 pounds unmerchant- - 
able ears. 

C 9. Chester County Mammoth seed used ; otherwise asin C 6, 7 
and 8. The yield was 141 pounds good ear-corn, and 34 1-4 pounds 
poor corn; ora_ total of 175 1-4 pounds. 

C10. Improved King Philip seed; otherwise as in C 6, 7, 8 9. 
The yield was 177 1-2 pounds good ear-corn, and 8 1-2 pounds poor 
corn; or a total of 186 pounds. 

© 11. Seed, a Dent corn, from I. Dillenbeck, Stanley N. Y.; other- 
wise the same as C 6, 7, 8, 9 and 10. The yield, 337 1-2 pounds; all 
softand unmerchantable. 

C12. White Flint corn, and two white beans in each hill; other- 
wise as the preceding. The beans, mostly destroyed by the cut worm, 
The yield, 1 ponnd and11 ounces of beans,aud 209 pounds good ear- 
corn, 3 pounds of poor corn; or a total, corn, 212 pounds. 

C 13. White Flint corn as seed; otherwise as in C 12, but no beans. 
The yield, 199 1-2 pounds good ear-corn, and 3 1-4 pounds poor corn; 
or a total of 202 3-4 pounds. ! 

C 14. White Flint corn as seed; otherwise as in C13, but pumpkins 
planted throughout the plat. The yield, forty punkins, weighing 
119 pounds; 184 pounds good ear-corn, and 6 1-2 pounds poor corn 
or a total of 190 1-2 pounds. 

Series D was laid ont in half plats, of one-twentieth acre. The 
first ten, marked ‘‘ D 1,” were used to furnish corn for mutilation, 
destruction, etc., in order that we could have plants for experiment 
without having to interfere with our plants under study. 

D2. Minnesota Dent; seed from Minnesota; 400 pounds per acre 
of fertilizer used ; hills 42%43 inches; six kernels to a hill, afterward 
thinned tofour. The yield was 238 pounds good ear-corn, and 10 1-2 
pounds poor ear-corn; or a total of 248 1-2 pounds. 

D 3. Minnesota Dent; seed grown in New York; plat treated 
otherwise as in D 2. ‘The yield, 198 pounds good ear-corn, and 8 
pounds poor; or 206 pounds in all. The seed of D2 and D 3 from 

Milton Y. Jarvis, Canastota, N. Y. 

Two half plats were planted with pop-corn, in hills. The Egyptian 
Giant harvested 87 pounds of dry ear-corn, and the Rice Parching 
yielded 87 3-4 pounds of dry ear-corn on the twentieth acre. 


Corn ExpPERIMENT — INFLUENCE OF SEED. 


As plats 1 A and 2 B were planted with Waushakum corn, plat 
2 A with Willow Brook, and plat 1 B with Elmira seed, all under cor- 
responding conditions, we may arrange our results as below in bushels 
of shelled corn : . 
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Half acre yielded. Yield calculated per acre. 

Good. Poor. Total. Good. Poor. Total. 

Waushakum corn,1] A... 26-9 -8 2%-7 53-8 1< On. eee 
Waushakum corn, 2 B... 25-1 °-5 26-6 50-2 1-0 581-2 
Willow Brook corn,2 A.. 23:2 1-9 25-1 46-4 3-8 50-2 
Himira Corn.3B:. $.4.0.5:564 24-3 +9 25-2 48-6 1-8 50-4 


Arranging the results according to fertilizer used we have fore mer- 
chantable yield : 


No. 200lbs. —-400 Ibs. 

fertilizer. fertilizer. fertilizer. 
Wausbakum. corny. LAA. + Sescetinee ot 52.3 49.4 52-6 
Wanshakon corn.2-Biccsicenete) deers ae 48-7 46-2 47-7 
Wailtlow/ Brook. corn; 27A. 3. sense 43-6 40-6 50-7 
Hindrarccorny)! B.-aus ns cueesniee aeeanes 43-2 39-8 43 -0 
800 lbs. 1600 lbs. 

fertilizer. fertilizer. 

Waushakum Gorn cAs.fcsis caus celia ate atone Dea 57.2 
Weuenakum COMM: 2.0 aye ase ieee o2.7 55.3 
Willow Brook corn,?\A. c.c cee siie a ices ae 48.3 AQ 1 
Bimirea COM he ie ee ae ee ee 55.1 61-7 


As these seeds were selected, the Waushakum as the type of the 
best, and the other seed as types of the ordinary or poorest seeds that 
could be obtained, the results seem inexplicable except on the suppo- 
sition that the climate of this year was exceptionally unfavorable to 
the normal growth of the plant. What lends some force to this sup- | 
position is the exceptional circumstance noted, that the corn plant 
shriveled but once during the summer. It isa nearly universal belief 
' among farmers I have met that this shriveling during hot summer 
days is favorable to corn. The Waushakum corn has not yielded its 
average crop within fifty per cent, while the other corns have yielded — 
nearly double what the former growers from whom it came have cus- 
tomarily received. Until the effect of climate can be investigated, and 
its value as a factor estimated, we shall ever be subject to the chance 
of misinterpreting the results of plat culture. It is to be hoped that 
as we gain in experience and opportunity we shall be able to estimate 
the changes which a given temperature and moisture produce upon 
given crops. 

What is the influence on crop of the cane of kernel selected for 
seed? Is the shape of the ear transmissible, or does the shape of ear 
depend upon general conditions, while the kernel] becomes potent only 
for kernel? In order to determine this question a dozen ears of Wau- 
shakum corn were selected for their perfection of kernel and shape, 
and an equal number of good kernels were selected from a bushel of 
the most twisted and distorted ears that could be obtained. 

Two plats of one-tenth acre each, running north and south, and di- 
vided again into half plats were taken. ‘The crop on one-half of each 
plat was lightly hoed in order to keep free from weeds, and the crop 
on the other half of each plat received ordinary farm cultivation. One 
plat received the seed from the ears selected as perfect, the other was 
seeded with the good seed taken from the culls selected for their in- 
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ferior quality. The seed was planted in hills, 42 inches by 44 inches, 
six seed in a hill, afterward thinned to four. Bowker’s hill and drill 
phosphate was applied broadcast at the rate of 800 lbs. per acre. The 
first twenty-four rows of each plat were planted on May 27, the re- 
maining fourteen rows on May 29, the first attempt at planting being 
delayed by the occurrence of rain. Vegetation occurred June 9, and 
the presence of weeds necessitated a hoeing, which was effected June 
10. On June 23 cultivation commenced on the half plats and con- 
tinued on July 8 and 13. July 27, the tassels appeared and bloom was 
noted on July 29. Cut and stocked September 16. October 10 husked 
in the field, the grain well appearing, dry and hard. Fair samples 
dried in the Jaboratory showing for the corn and ear thirteen per cent 
of surplus water, calculated for the thoroughly air dried crop of four- 
teen per cent moisture. 
The yields were as follows: 


Crop from perfect Kars. 














Merchantable and - Unmerchantable and 

straight ears. irregular ears. 

Uncultivated portion............ 177 1-2 lbs. 31 1-2 Ibs. 
Cultivated portion.............- 217 3-4 lbs. 22 1-2 lbs. 
Total for the tenth acre...... 395 1-4 lbs. 54° Ibs. 

Crop from imperfect Ears. 

Uncultivated portion............ 189 1-2 lbs. 26 1-2 lbs. 
Mustivaved portion... ....+..->.- 179 1-2 lbs. 28 Ibs. 
Total for the tenth acre...... 369 Ibs. 54 1-2 lbs. 


—_——__ 
—— 








—_—_ 





Calculating these results in per cents we have: 


From selected ears about fourteen per cent of irregular ears and poor 
corn. | 

From selected culls about 14 3-4 per cent of irregular ears and poor 
corn. 

Calculating the yields per acre we have : 


From selected ears, 56-5 bushels (70 lbs.) of straight corn per acre. 

From selected culls, 52-7 bushels (70 lbs.) of straight corn per acre. 

From selected ears, 64-1 bushels (70 lbs.) total yield per acre. 

From selected culls, 60-5 bushels (70 lbs.) total yield per acre. 

Upon the first plat, that planted with seed from perfect ears, the 
cultivated half yielded 14-3 bushels, of 70 pounds, per acre more than 
the uncultivated portion. Upon the second plat, seeded with grain 
from culls, the cultivated half yielded 2-8 bushels, of 70 pounds, per 
acre less than the uncultivated portion. 

A careful observation of the harvested ears, by three independent 
observers, justify the conclusion that there was a little perceptible 
difference in pay or shape of ears as between the product of the 
plats. 
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Comment upon these surprising results, counter to what would a 
priori have been argued from what might have seemed in advance 
sufficient data, is unnecessary, and it would not be proper at this time 
to endeavor to draw deductions from a single trial, which, however 
resulting, would not suffice for generalization. And yet [ am fain to 
say, that had the.results showed generally straight ears in one case, and 
generally distorted in the other case, influenced by my predilections, it is 
quite probable that I should attempt a generalization, which now, 
from stronger data than I should assume, seems to my present caution 
insufficient. 

We publish our figures: One hundred ears were taken haphazard 
form the merchantable ears,and these ears carefully sorted, the ears 
perfect at the butt, perfect at tip, ete. The computation reads, pro- 
duced : ; 

Yield of seed from Yield of seed from 


perfect ears. imperfect ears. 
Of ears perfect at butt...... 2.6.2... 18 per cent. 24 per cent. 
. Of ears slightly open at butt........ 34 “6 36 “ 
Of ears manifestly imperfect.... ... 48 6 40 « 
Of ears ‘perfect at tips... . 43.) a.’ 18 ‘“ 95 ‘ 
Of ears imperfect at tip............ 82 < 5 ce 


Butts AND TIPS FOR SEED. 


The custom of rejecting the butt and tip kernels from the selection 
of seed corn is an almost universal practice among our more careful 
farmers who exercise concern about their seed. In an experiment 
designed to determine the influence of the butt and tip kernels used 
as seed, normal ears of Waushakum corn were taken and planted ker- 
nel by kernel on two plats in eight rows, each kernel occupying in the 
row the relative position it occupied on the ear. One ear was thus 
diagrammed on unmanured soil, the other upon soil which received 
400 pounds of Bowker’s hill and drill phosphate per acre. These two 
plats were so situated that the butt kernels commenced upon the north 
and south end respectively, the kernels being planted toward the cen- 
ter, leaving a space of several yards between the tip kernels of each 
ear. ‘The seed was planted May 31, the drills forty-two inches apart, 
the kernels one foot apart in the drill. It was supposed that under 
this method of planting any divergence of growth would become at 
once manifest to the eye, and change in time of bloom, or ripening, 
as between the product of each kernel if influenced by location of the 


kernel upon the cob, could be readily perceived and noted. We were 


able, however, to discern but little, if any, difference during growth. 
In the kernels on the unmanured plat fewer of the butt and tip corns 
vegetated than from the ear planted on the manured plat, while upon 
both plats the vegetation of the central kernels was nearly perfect. 
Vegetation appeared June 10, uniformly over both plats, on July 25 
the tassels showed uniformly over the plats, on July 29, marked as in 
bloom, and no perceptible difference as between the centers and ends 
of the rows. ‘lhe corn was left standing until October 5, when the 
director and his assistants husked each plant, laying its own yield 
upon the ground alongside each plant, and made the following figures: 


ae 
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UNMANURED. MANURED. 
i Butt. Cent’l. Tip. Butt. Cent’l. Tip. 
Peete pianted see. ee ee 40 346 40 40 265 40 
Kernels vegetated................ Ty B00, , oo. oO 200) 240 


een tN meee eee ee 


Thus the germinative per cent of the two ears was: 426 kernels 
planted, 388 grew, or 91 per cent for the ear on the unmanured soil ; 
and 345 kernels planted, 335 grew, or 97 per cent for the ear on the 
manured soil. Of the 80 butt kernels, 56 kernels or 70 per cent ger- 
minated ; of the 611 central kernels, 589 kernels or 96 per cent 
germinated ; of the 80 tip kernels, 78 ‘kernels or 97-5 per cent ger- 
minated. We may, however, conclude that in general on normal, 
well-selected ears, the tip and butt kernels are as likely to grow as are 
the central kernels, and furnish equally well-appearing plants. 

We next separated the merchantable and unmerchantable corn, and 
obtained the following figures: 


UNMANURED. MANURED. 
: Butt. Cent’l. Tip. Butt. Cent’l. . Tip. 
Merchantable ears...... ....... 19% 22244545 46 AA RTE suck] 
Unmerchantahle eargs........... 10 89 8 11 36 5 


eee eee eee aeeeeeesoeeeael Sl 


Re-calculating the ferires in this table so as to give the yield per 
plant, by estimating the missing kernels as are productive with 
the grain-bearing plants, we have: 














UnMANURED PLAT. MANURED Puat. 
Butt. Central Tip. Butt. Central. Tip. 

Merchantable ears........... 44. 258 48 45 284 AY 
Unmerchantable ears........ 23 92 8 ala 37 5 
Merchantable ears Ber 100 

1 pi it ae ae aaa 110 lo ©LaUeraah re 00 yee ga a Uy 
Unmerchantable ears per 100 

Me oe so oxo oie fag se 57 26 20 27 14 12 
Average length of merchant- in. in. in, In. in. in. 

MIREATHT Ps ls yey et te 7-57 5-55 8-13 6-64 7-10 17-55 


Average weight of merchant- lbs. Ibs. Ibs. Ibs. Ibs. Ibs. 
able ears per 100 plants.... 48-5 27-9 46-6 51-6 46-8 53-5 
Average weight 100 merchant- 
eG cecal. k's ity se 43-4 38-0 388-5 45-8 48-7 45-5 
Average of both plats : 


Szep Usep. 

Butt. Central. Tip kernels. 
Merchantable ears per 100 plants............ ie aE 90 118 
Unmerchantable ears per 100 plants......... 42 20 16 
I eMTa Der LOU DIALS... fg we ct wie na win ree aah edie KY, 134 

. PHS98 WN: in. 
Average length of merchantable ears........ 7-1 6-3 7-8 
isl -Poplbd like Ibs. 


Average weight merchantable earsper100plants 50-0 57-3 50-0 
Average weight of 100 merchantable ears. ... 44:6 40-9 42-0 
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The surprising as unexpected outcome of this experiment, hence 
can be formulated as follows: . 

1. The tip kernels were the most prolific of good corn. 

2. The butt kernels were more prolific of good corn than the cen- 
tral kernels. 

3. The tip kernels bore longer ears than the other kernels, the butt 
kernels the next, and the central kernels the shortest. ‘his fact was 
apparent to the sight as the corn lay upon the ground after husking. 

4, The merchantable ears from the butt were distinctly heavier than 
those from the tip, and those from the tip distinctly heavier than those 
from the central kernels. 

5. The butt kernels furnished more unmerchantable corn than did 
the central kernels, and the central kernels more than did the tip 
kernels. 

In order to give more prominence to the, meaning of these figures, 
we calculate the yield per acre, allowing 75 pounds of ear-corn to the 
bushel of shelled corn; a method of presenting results which is falla- 
cious if assumed to mean real yield per acre, but convenient and allow- 
able if understood to represent calculated results only. 

The figures upon which the results are calculated are as follows: 

Each plant occupies 504 square inches of space} an acre contains 
6,272,640 square inches, therefore an acre would contain 12,445 plants. 


Shelled corn 
per acre. 


The 80 butt kernels yielded merchantable corn at rate of.. 83 bush. 
The 611 central BS x ‘s re . 2 08) CRlbusht 
The 80 tip a sf a . 2 OSes be 


Re-calculating for the manured and unmanured plats, we have : 


Unmanured Manured 
per acre. per acre, 
The butt kernels yielded merchantable corn | 
AL TALG- Ol. Sa asguiagies es big ie Wak aR elie 79 bush. 85 bush. 
The central kernels yielded merchantable corn 
THUG LOL. «A ops ak bas ee chee Oleg eam 46 bush. 78 bush. 
The tip kernels yielded merchantable corn at 
NPs} Rapa NTR Via agdogp erie y “PUNO OAT Aa 77 bush. 88 bush. 
The total 426 kernels yielded merchantable ‘ 
CON GAt TACO) Ol eaten ieee em gts eal ee 68 bush.) 7: Cae 
The total 345 kernels yielded merchantable 
Gornpal DabooOl sdk oc .cik aud wn Giese a vin sen pee 83 bush. 


We may be pardoned if we call attention to the conditions which 
serve to add trustworthiness to the conclusions which these figures 
suggest, always desiring it to be noted, however, that the experimental 
researches of one season must be followed by the test or verification in 
the succeeding season before they should be accepted as finalities. 

1. The seed used was of the Waushakum variety, a kind of corn 
which has now been bred for a number of years with the utmost care, 
until at present there is a good uniformity of quality in the product 
of its seed under given conditions, and a strong race character which 
gives it considerable power to resist individual variation. } 

2. The seed used was all from one ear, thus in connection with the 
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care that has been exercised for years past to guard against hybridiza- 
tion, insuring a seed corn of as uniform a character as can at present 
be obtained. 

3. Both plats showed a remarkable uniformity of appearance as be- 
tween their several rows, thus indicating uniformity of character in 
ae soil upon which the seed was planted. 

; There was no difference apparent in the maturity of the various 
p sn 

5. ‘he ears were husked by ourselves and each plant’s sada laid 
bi itself upon the ground at the foot of the stalk which bore the crop, 
thus insuring against mistake in the counting, measuring and weigh- 
ing. 

6. Three separate observers carefully went over each row and veri- 
fied each other’s conclusions, and thus absolute agreement in observa- 
tions was secured on the spot. 

Asa matter of interest we present a table of the results for the 
eight rows, calculated to the 100 plants, in order that the variations 
under these favorable conditions of seed and soil may become promi- 


nent, and thus indicate in a measure the character of the seed and 
soil. 


Unmanured. Manured. 
Row. 


| pounds. pounds, 
1. Yield of merchantable ear corn per 100 aa 41 46 
2. see 35 42 
3. ae = Ae wos Gee OO 48 
4, ee ae as + S. scre eee 43 
5. os * cvatetgiel ip eO 42 
6. a ae “ Adee ee ao 42 
hs “f i ty Rata ae woke: 41 
8. oP ag os Ree 46 


If we should calculate these rows to the acre the result would be a 
variation of about 10 bushels of 75 pounds for the unmanured rows, 
and 11 bushels for the manured rows per calculated acre, or but 14 
1-3 and 13 1-4 per cent. 

As a corollary to this presentation it will be observed that the 400 
pounds of fertilizer used added but at the rate of 15 bushels of mer- 
chantable crop, while the use of tip kernels added at the rate of 31 
bushels to the unmanured, and 11 bushels to the manured crop. It 
will also be observed that the outer rows of each plat are superior to 


the inner rows, but that this superiority does not hold with the second 
rows, 


INTERVALS FOR PLANTING. 


The plats of Waushakum corn, designed to test the influence of 
close or wide intervals, much or little seed per hill, etc., in planting, 
at harvest offered the following figures, calculated per acre, allowing 
80 pounds ear-corn to the bushel of shelled corn: 
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Drill Planting. 


No. of kernels Yield, bushels. 
Drills. per ft. of drill. Good. Poor. Total. 
4 B. Waushakum corn..... 44 in. Ly 51+ 5. el 6 See Dae 
4 B4.1 Waushakum corn... 44 in. 4 14.1. d4<9= 29.0) 


Mill Planting. 


Fertilizer Yield, bushels. 

Hills. per acre. Good. Poor. Total. 
5 A. Waushakum corn..... heel ties 400 lbs. 5.8 11.0 16.8 
5 A. Waushakum corn..... ep eps ti 400 lbs. 7.0 11.6 18.6 
5 Bl. Waushakum corn..... 3x8 ft. 400 lbs. 48.7 12.8 61.5 
5 Bl. Waushakum corn.... 4x4 ft. 400 lbs. 35.9 95 38.4 
6 A. Waushakum corn..... xo. ih. 400 Ibs. 19.0 2.9 21.9 
1A38. Waushakum corn,.... 31-2x82-3ft. 400 lbs. 49.7 1.5 Bl..2 
C 8. Waushakum‘corn.... 3x2 ft. 800 lbs. 39.1 9.8 ae 

3.3 65. 


C 5. Waushakum corn.... 3x3 1-2 ft, 1600 lbs. | 62.2 


Arranging these figures under the number of seed planted per acre, 
taking only those plats which received the same amount of fertilizer, 
we have for a table: 


Kernels Yield, bushels. . 

per acre. Good. Poor. Total. 
GUE eso aay | 6,969 19-0 2.9 21-9 
mae eo tO. 8o0 35-9 2.5. 88-4 
LS Bek eees oes chery ote aaetemeiegs 11,880 51-5 1-6 53-1 
DRO vais «Hegre cst ERE 13. O04 49-7 1-5 51-2 
SUEDE ss beaks! s okie nets 19,360 48.7 12-8 61-5 
Sy es: 43.560 5-8". 110 
Ey PE ERSR Fa ot hous. 9. aes 2 Py a!) 7-0 11-6 18-6 
me bates aus inte Meee 47,520 14-1 14-9 29-9 

More fertilizer being used: 

Kernels Yield, bushels. 

per acre. Good. Poor,, Total. 
OS a Spal 19,360 39-1 9-8 48-9 
EON RAM Oe G tec tas 16,594 62-2 3°3 65-5 


The closeness of planting that seems advisable, perhaps differs with 
locality. In Massachusetts, where the annual rain-fall was 45 inches, 
and the application of fertilizer was large, my customary seeding was 
intended to be 29,869 kernels per acre, and the average crop was about 
80 bushels of shelled corn, with a maximum of 123 bushels of shelled 
corn. In adry season my planting seemed at times too close. The 
difference of a few inches of rain-fall would necessitate, it seems to 
me, wider spaces, as the corn crop evaporates much water during 
growth, and if the plants exceed in their demand for water more than 
the soil can supply, injury to the crop seems the result. From the 
observation of one year, I am disposed to believe, that, as close plant- 
ing cannot with advantage be practiced in Western New York as in 
Eastern Massachusetts; but the exceptional coolness of this past sum- 
mer perhaps destroys the value of these experiments for the purpose 
of generalizing for a season of more favorable temperatures. It is 
also perhaps possible that the closeness of planting should vary with 
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different varieties of corn that have somewhat similar amounts of 
foliage; that it should vary as between small and large growing plants 
is self-evident. It seems quite probable that, in order to obtain 
maxima results, we must have abundant fertility and as close planting 
le water supply for the locality, during the season of growth, will 
allow. 


DEPTH OF PLANTING. 


What is the best depth to plant corn? As our facilities at the time 
of planting did not admit of a close investigation of this question, we 
made a simple trial in the field of various depths of planting in order 
to note results. The plants were in hills 42x44 inches apart, six 
kernels planted in a hill. We thus had nineteen hills planted, or one 
hundred and fourteen kernels at each depth. Thinned afterward to 
four stalks in a hill, but we omitted to note the amount of thinnings. 
The facts observed receive illustration in the following table: 


Row 1. Row 2 Row 3.- Row 4. Row 5. 
Depth planted 1-4 in. 1 in, 2 in. 3 in, 4 in, 
Date planted June 2 June 2 June 2 June 2 June 2 
Date vegetated June 12 June 12 June 13 June 16 June 16 


Number of hills grew 19 19 19 19 19 
Number of kernels 

grew after thinning 

to 4, z. e. furnished 


crop 76 76 68 61 76 
Ear-corn yielded 23° Ibs. 20 1-4 Ibs. 17 1-2 lbs. 17 1-4 lbs. 19 1-2 lbs. 
Ear-corn calculated 

to 100 stalks 30.6 lbs. 26.6 lbs. 25.7 lbs. 28.2 lbs. 25.4 Ibs. 

Row 6. Row 7. Row 8. Row 9. 
Depth planted 5 in. 6 in. Gilits 8 in. 
Date planted June 2 June 2 June 2 June 2 
Date vegetated June 16 June 16 June 16 June 16 


Number of hills grew 19 16 15 17 
Number of kernels 
grew after thinnin 


to 4, ¢. ¢. furnishe : 


crop 66 59 48 50 
Ear-corn yielded 18 Ibs. 16 1-4 lbs. 14 1.4 lbs. 16 1-4 lbs. 
Ear-corn calculated to 

100 stalks 27.2 lbs. 27.5 lbs. 82.5 lbs. 


29.7 lbs. 


If we call one-fourth, one and two inch ordinary planting, three, four 
and five inch deep planting, and six, seven and eight inch very deep 
planting, we can form a table as follows : 


Ordinary Deep Very deep 
. planting. planting. planting. 
i I ... 60 3-4 lbs. 54 3-4 lbs. 46 3-4 lbs. 
Actual yield ‘calculated to 
bush, of 70 lbs. ear-corn per 
Pts Wc kee < c.s, ths ss os . 52-0 bush. 46-9 bush. 40-0 bush. 
Calculated yield per 100 stalks 27-6 Ibs. 26-9 lbs. 29-1 lbs. 


Calculated yield per 100 stalks 


re-calculated to acre figures. 53-9 bush. 52-5 bush. 56-8 bush. 
The figures of this trial seem to indicate that deep planting caused 
loss of sced vegetating, but was followed by no evil effect upon the 


pr oductiveness of the stalks that grew. 
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The wet season was perhaps the cause of the very shallow planting 
doing so well. A surprising observation was that the plantings from 
three to eight inches all vegetated alike on the same day. Deep plant- 
ing caused the corn plant to stand no firmer in the soil than was the 
case with the shallow planted. 


CULTIVATION EXPERIMENTS. 


Yield calculated to acre. Highty pounds ear-corn to one bushel 
shelled corn. Bowker’s hill and drill phosphate used in the quanti- 
ties noted. 














Waushakum Corn. Willow Brook Corn. 
Plat 1 A. Plat 2 A. 
Cultivated. Cultivated. 
Yield in bushels. Yield in bushels. 

Good. Poor. Total. Good. Poor. Total. 
Wa fortuizer VT Ou See oy 49-9 -8 50-7 48-6 2-2 50-8 
200 pounds fertilizer ...... 45-0 2-4 47-4 33-9 6-7 40-6 
400 pounds fertilizer .. ... 49-7 1-5 51-2 52-7 2-3 55-0 
800 ponnds fertilizer ...... 56-9 -7 57-6 47-9 2-4 50-3 
1,600 pounds fertilizer..... 56-7 1-0 57-7 47-5 3-7 51-2 
51-6 1-2 52-9 46-1 3-4 49-5 

Uncultivated. Uncultivated. 
é Good. Poor. Total. Good. Poor. Total. 
MO TEPlilizer™.:, — 2 siete S 54-7 *8 55-5 38-6 6-5 45-1 
200 pounds fertilizer ...... 53-8 3-5 57-3 47-3. 3-9 51-2 
400 pounds fertilizer ...... 55-5 2-9 58-4 48-7 3-6 52-3 
800 pounds fertilizer ...... 58:5 1-2 59-7 48.7, 4.3. ae 
1,600 pounds fertilizer..... oteY + TS BB 50-7 2-2 52-9 
56-0 1-8 57-8 46-8 4-1 50-9 

Elmira Corn. Waushakum Gora. 
Plat 1 B. Plat 2 B. 

Cultivated. Cultivated. 
Good. Poor. Total. Good. Poor. Total. 
Nii PETUUizer, 5:5 aerate Rees 51-9 1-4 53-3 52-0 1-2 53-2 
200 pounds fertilizer ...... 53:2 1-0 54-2 d1-8 1:4 53-2 
400 pounds fertilizer .. ... 58-3 -6 58-9 51-6 1-6 53-2 
800 pounds fertilizer ...... 51-9 -9 52-8 56-1 +4 56-5 
1,600 pounds fertilizer .... 63.7 -6 64-3 55:3 +7 56-0 
55-8 -9 56-7 53-3 1-0 54-4 

Uncultivated. Uncultivated. 
Good. Poor. Total. Good. Poor. Total. 
No fertilizer. ..i00 J0.0.... 34-4. 3-4 37-8 45-2 1-0 46-2 
200 pounds fertilizer ...... 26-4 3-9 30-3 40-6 1-9 42-5 
400 pounds fertilizer ...... Q2q-% = 8-3 381-0 44-0 1-5 45-5 
800 pounds fertilizer ...... 58-4 1-0 59-4 49-4. -% 50-1 
1,600 pounds fertilizer .... 59-7 -Y 60-4 55-3)” Se phen 








41-3 2-4 43- 46-9 1-0 47-9 


ee ~— re 
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In series A we have apparent evidence against the usefulness of cul- 


tivation. In series B, in favor of cultivation. A kind of contradic- 


tion to which plat experiments are subject, and which throws doubts 
on results obtained by this method. We recapitulate: 


Yield calculated per acre. 
Cultivated. Uncultivated. 
Good.’ Poor. Total. Good. Poor. Total. 


1 A Waushakum corn. ... 51-6 1-2 52-9 56-0 1-8 57-8 
9A Willow Brook corn.... 46-1 3-4 49-5 46-8 4-1 50-9 








| 











Mean for the two..... 38°8° 2-8 51-2 51-4 2-9 54.3 
Pe anlmnirarcorn s) 2.6. 60, 55-8 ‘9 56-7 41-3 2-4 43-7 
2 B Waushakum corn..... 5328 0 54-4 46-9 1-0 47.9 

Mean for the two..... sAefioo bs SSoBqwdssedio 17 1045.8 


It will be perceived that series A shows a loss of 2-6 bushels of 
merchantable, or 3-1 bushels total corn upon the cultivated portion. 
Series B shows a gain of 10-4 bushels merchantable, or 9-7 bushels 
total corn upon the cultivated portion. The Waushakum seed gave 
4.4 bushels merchantable, or 4-9 bushels total corn less on the culti- 
vated portion of series A, and 6-4 bushels merchantable, or 6-5 bush- 
els total corn more on the cultivated portion of series B. The figures 
show, however, in three cases a diminution of poor corn upon the cul- 
tivated portion, and neither gain or loss in the fourth case. Of the 


twenty separate plats the cultivated ones showed less poor corn in 


thirteen cases, more in six cases and the same as the uncultivated in 
one case. 


Root PRUNING. 


In experimenting with corn cultivation we made two trials of root 
pruning, using a spade, as the plants were coming to bloom, and de- 
stroying the roots by spading the intervals, six or eight inches deep, 
close to the plants. Such was the severity of the process, that the 
corn plants of these plats wilted at once, and did not recover their up- 
right growth for a week or ten days, and during the balance of the 
season appeared yellow and in poor condition. The drawback of 
this trial was the clayey condition of the soil, which caused the earth 
to fall back after the spade in a lumpy condition, and we were unable 
to get the soil into that friable condition which would be considered 
as favorable to the extension of the amputated roots. The first plat 
tried was under a full application of fertilizer and a close planting. 
The second plat was one which was a duplicate of an excessively 
manured plat, yard dung being applied at the rate of 23 cords per 
acre, and fertilizer at the rate of 1,000 pounds per acre. The harvest 
figures are as follows : 


Yield in Bushels. 
Merch. Unmerch. 
Ears. Ears. Total. 


2 C1. Excessively manured, not root pruned..... 40.8 10.9 51.7 
C 2. Excessively manured, excessively pruned... 42.5 9.7 52.2 
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Fertilizer. Hills. 
l C3. 800 lbs, 3x3, not root pruned............. 39.1 9.8 48.9 
C 4. 800 lbs. 8x2, root pruned........... ve ved) Raid 200 143.2 


These trials cannot be considered as possessing much value. The 
results are not only contradictory, but the total yield is too small. 
Unfortunately a heavy clay came to the surface in this region of our 
field, and as a consequence, while B 1, an unmanured plat adjoining, 
of inferior.seed, yielded 49.3 bushels of merchantable, and 2.8 bushels 
of unmerchantable corn ; 52.1 bushels total yield, the heavily man- 
ured plat yielded but 46.6 bushels of merchantable, and 12.1 bushels 
of unmerchantable; or a total of 58.8 bushels of corn. Even this 
heavy manuring was unable to overcome the physical incapacity of the 
soil, as is evidenced by the crop, as was also evidenced to the sight 
during the whole period of growth. Plat C 11 suffered less severely 
from the clay irruption, and consequently the two bushels gained, 
which might be ascribed by some to the cultivation, has but little sig- 
nificance. C 4, yielding so much small corn, gives testimony against 
the value of excessive root pruning in a soil which breaks in lumps 
rather than becomes friable under cultivation. 


CoRN HYBRIDIZATION. 


The subject of hybridization in plants is one that is by no means 
clear. In the corn plant it is a universal belief among farmers, in 
which I have myself shared, that. the influence of growing varieties 
together is to be seen in the hybridized kernels on the ears of 
the same year’s yield. We have as yet no Station data whereby 
this belief can be verified. The Waushakum corn, the only variety 
whose history we know, is a pure corn, a pedigree corn, and has the 
confirmed habit of running true to its seed. In growing this variety 
along with many others, while we must believe that hybridization has 
been effected, yet we have been unable to find one single clear case of 
its presence being manifest in the kernels of the ears. On the other 
hand, other varieties of seed corn, varieties of whose purity we know 
nothing save the appearance of the kernels planted, have given us 
many examples of hybridization. Thus, for one instance, that peculiar 
variety, variously’ known as husk corn, pod corn, wild corn, Paraguay 
corn, etc., has furnished ears without any husk to the kernels, other 
ears containing kernels but slightly husked, other ears containing 
both husked and bare kernels, and the kernels themselves varying In 
their character from sweet corn, through the dents, to occasionally an 
apparent flint corn. The planting next year of the apparently unaf- 
fected Waushakum corn, as well as the use of the hybridized kernels 
of similar kinds for seed, will undoubtedly indicate to us the result of 
this year’s hybridization, if any. We may, however, believe, subject 
to final proof, that there is a little stability of character in the varieties 
of corn as generally used; all more or less sharing the results of 
hybridization, except as kept in check through continuous selection. 

The influence of hybridization on corn seed has been quite marked 
in a number of other instances. A fine appearing sample of white 
pop-corn, labeled ‘‘ Egyptian pop,” produced at harvest seven varieties 
which could well receive, if sorted out, distinct names as being differ- 
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ent varieties. The variations gave four distinct colors, or perhaps six 
if we count well-marked shades of color; two distinct shapes of ear 
and cob, and five distinct kinds of kernel. A sample of fine appearing, 
uniform kerneled white rice pop-corn yielded nine varieties sufficiently 
distinct to be described. ‘These variations include ears of three dis- 
tinct types, five distinct colors, or counting well-defined shades, nine 
colors, and kernels of four distinct shapes, from a round to a beaked 
form. Several ears had lost all appearance of a pop-corn, and resem- 
bled in size and shape an ordinary flint corn. One sample of Minne- 
sota Dent corn, received from Milton B. Jarvis, of Canastota, N. Y., 
and which, as he wrote, may be tinctured with Dutton,” but the ear 
sent, as well as the kernels used as seed, resembling the pure Dent 
variety received from Minnesota, when husked, October 12th, yielded 
a flinty corn, the Dent character having largely disappeared. 


-CorRN EXPERIMENT — VARIETIES. 


The figures of the yield of the several varieties of corn grown under 
equivalent intentions, as calculated to the acre, allowing 80 pounds ear- 
corn to the bushel, read 

7 Good. Poor. Total. 


Bears OraEe SP TOlLiG: wcrc, Vn. aa ag nie eee se Cavs 0.0 V4.7 74.7 
MMA) Gives; wsibs dectes cand vex sisiesiew s 0.0 49.0 49.0 
Ciror pibley’s Pride.of the North ....0...6. 00056. 27.8 2.8 30.6 
C. 9. Chester County Mammoth................. 35.05: 8.5 .43,5.. - 
Sloman nnowed Kango Philip ice... piece acne cleyenis « 44.3 21 46.4 
Meee eer COn tN brash raya. csied’s Hee wees lalewie eae 49.8 .8 50.6 
D 2. Minnesota Dent (Minn. seed).............. 5IBi2. 2.6.);,62.1 
D 3. Minnesota Dent (seed grown in N. Y.)...... 49.5 2.0 51.5 


STOLEN CROPS. 


For the purpose of investigating into the influence of stolen crops 
upon the main crop, we selected three plats, and planted each with 
seed of the same White Flint corn, and subjected the plats to the 
same treatment. ‘The cut-worm, however, nearly destroyed the beans 
in one plat, evidently preferring the bean to the corn, as the corn did 
not suffer. ‘The yields were as below, calculating the twentieth acre 
plats to an acre: 


Yield. 
Pumpkins. Beans. Corn. 
Good. Poor. Total. 
lbs. lbs. bush. bush. bush. 
OC 12. White Flint corn and beans....... SOOT Dasa) oh ORG 
C13. White Flint corn. ene ae eee AGS oy OHO 


C 14. White Flint corn and pampkins.. vi aooU >.< 46.0°01,6.547.6 


Porato. 


Our potato experiments have yielded a large crop of information, 
Planted under an elaborate scheme designed for the purpose of esti- 
Tanne by the tubers yielded the value of methods of planting, we have 
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to report failure and success : failure in securing the data anticipated 
and a success in discovering unexpectedly an important factor which 
seems to enter into the growing of the potato under diverse circum- 
stances of soil, climate and culture. In giving our results to the publie, 
we adopt two systems: the one the reporting of the experiments de- 
signed, and the yield ; the other, the lessons derived from our studies 
into the conditions which affect the plant and its yield. Iwill be 
perceived that our experiments proper were a failure, as neither was a 
satisfactory crop harvested in any case, nor are we able to explain fully 
the contradictions which are involved in our figures. The lessons we 
think we have derived through our study into the plant and its con- 
ditions under growth seem on the other hand pregnant with conse- 
quences, and need scarcely await the result of another year’s verifica- 
tion to be given out as a discovery for guidance in practical farming. 

The field selected for our potato crop in the early spring seemed 
adapted to our purpose, The lay of the land was favorable. In the 
wet and soggy condition of the whole farm, we recognized no especial 
indication of this field being either better or worse than any other that 
we might select. It was therefore ploughed and harrowed in the in- 
tervals between the rains, and as the condition of thesoil would admit. 
A line drawn east and west divided the field into two portions ; the 
south portion receiving a fair dressing of barn-yard manure. As the 
land was worked it became evident that the northern portion was 
somewhat less clayey than the southern portion, and was slightly pref- 
erable for use. As the season advanced this difference in physical 
constitution became more marked. On Aprill8th, we commenced our 
planting in rows one hundred feet long four feet apart, using five 
varieties of potatoes, one hundred hills in a row, each hill receiving 
two seed. In designating the seed used, single eyes mean eyes chipped 
from the tuber by using the point of a knife and cutting a cone about 
one-quarter to one-half an inch deep, and the base containing the eye, 
about half an inch more or less in diameter. Ordinary cuts designate 
the potato cut lengthwise into halves, or into quarters according to the 
size of the tuber used. . 

A great loss of plant occurred in the case of the small eyes used as 
seed, and a quite wide discrepancy in time of vegetation occurred in all 
the rows. ‘he figures of the crop are given below, the vegetation line 
meaning the number of plants counted at the various dates ; the yield 
recorded as nothing when not of sufficient value to be even classed as 
unmerchantable. “ 


Single eyes, cut close ; level culture; three inches deep ; unmanured; 


100 hills; planted April 18. 
Row 5. Row 7. Row 9. 


Row 1. Row 38. Snow- Bur- Beauty of © 
Early Ohio. Early Rose flake. bank’s. Hebron. 

Vegetated May 22, 0 0 0 0 3 hills. 
Vegetated May 24, 0 0 . 0 0 11 hills. 
Vegetated May 26, 0 0 0 0 19 hills. 
Vegetated May 29, ae Sale 5hills. 0 40 hills. 
Vegetated May 31, 2 hills. 7 hills. 34 hills. 383 hills. 72 hills. 
Vegetated June 5, 11 hills. 34 hills. 75 hills. 64 hills. 88 hills. 
Bloom recorded, None. None. None. None. None. 
Yield merch. tubers, . 0 1 1-4 lbs. 0 lb. 5 lbs. 5 1-2 lbs, 


Yield unmerch. tubers, 1-2 Ib. 2 1-2 lbs. 4 lbs. 4 lbs. 14 8-4 lbs. 
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Single eyes, cut close ; level culture ; six inches deep ; unmanured ; 


100 hills; planted April 19. . ; 
Row 15. Row 14. Row 19 
Row 11. Row 13. . Snow- Bur- Beauty of 
Early Ohio. Early Rose. flake. bank’s Hebron. 
Vegetated May 22, 0 0 0 0 0 
Vegetated May 31, 0 2 hills. 0 0 6 hills. 
Vegetate@J une 1, 0 8 hills. 7 hills. 0 6 hills. 
Vegetated June 5, 0 26 hills. 30 hills. 22 hills. 21 hills. 
Bloom recorded, None. None. None. None, None. 
Yield, merch. tubers, 0 12 1-4 lbs. 1 1-2 lbs. 9 lbs. 2 3-4 lbs. 
Yield, unmerch., tubers, 1 1-2 Ibs. 6 1-2 lbs. 5 38-4 lbs. 7 lbs. 7 1-4 lbs. 


» 


Single eyes, cut close ; ridge culture; three inches deep; unmanured; 
100 hills ; planted April 24. 


Row 49. 
Row 41. Row 48. Row 45. Row 47. Beauty of 
Early Ohio. Early Rose. Snowflake. Burbank’s.¢ Hebron, 
Vegetated May 23, _ 0 1 hill. 0 0 0 
Vegetated May 29, 0 8 hills. 0 1 hill. 1 hill. 
Vegetated May 30, 9 hills. 8 hills. 3 hills. - 2 hills. 1 hills. 
Vegetated June 5, 36 hills. 33 hills. 30 hills. 13 hills. 18 hills. 
Bloom recorded, None. None. None. None. None. 
Yield, merch. tubers, 1 Ibs. 0 0 1-2 lb. 1 1-4 lbs. 


Yield, unmerch. tubers, 4 3-4 lbs. 2 1-2 lbs. 1 1-4 lbs. 1 3-4 lbs. 3 3-4 lbs. 


Single eyes, cut close; ridge culture; six inches deep; unmanured; 
100 hills; planted April 25. 


Row 59. 
Row 51. Row 53. Row 55. Row 57. Beauty of | 
Early Ohio. Early Rose. Snowflake. Burbank’s. Hebron. 
Vegetated May 30, 0 0 0 0 1 hill. 
Vegetated June 5, 2 hills. 0 4 hills. 2 hills. 7 hills. 
Bloom recorded, None. None. None. None. None. 
Yield, merch. tubers, ~ 3-4 lb. 0 0 1-4 lb. 0 


Yield, unmerch. tubers, 1 3-4 lbs. 1 1-2 lbs. 1 1-2 lbs. 1 1-4 Ibs. 1 1-2 lbs. 


Single eyes, cut close; level culture; unmanured ; 100 hills; planted 
April 26. 


Two inches deep. 
Row 83. Row 84. 


Row 81. Row 82. Beauty of Beauty of 
Early Rose. Snowflake. Hebron. Hebron. 
Vegetated June 1, 5 hills. 0 On Or 
Vegetated June 5, 12 hills. 3 hills. 1 hill. 2 hills. 
Bloom recorded, None. None. None. None. 
Yield, merch. tubers, 0 0 3-4 lb. 0 
Yield, unmerch. tubers, 0 0 1 3-4 lbs. 0 


Four inches deep. 


Row 87. Row 88. 
Row 85. Row 86. Beauty of Beauty of 
Early Rose. Snowflake. Hebron. Hebron. 
Vegetated June 5, 1 hill. 0 0 0 
Bloom recorded, None. None. None. None. 
Yield, merch. tubers, 3-4 Ib. 0 8-4 lb. 1-2 Ib. 
Yield, unmerch. tubers, 1-4 lb. 0 1 3-4 lbs. 1-4 lb. 
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Siz inches deep. 
Row 91. Row 92 (97 h.). 


; ’ Row 89. Row 90. Beauty of Beauty of 
Early Rose. Snowflake. Hebron. Hebron. 
Vegetated June 5, 0 0 0 2 hills. 
Bloom recorded, None. None. None. None. 
Yield, merch. tubers, 0 0 21.2 lbs. 1 1-4 lbs. 
Yield, unmerch. tubers, 0 0 1 1-4 lbs. 1-4 Ib. 


2 
Tight inches deep. 
Row 93 Row 94 Row 95 Row 96 


(89 hills). (74 hills). (78 hills). (82 hills). 
Karly Rose. Snowflake. Burbank’s. Beauty of Hebron. 


Vegetated June 5, 0 0 0 0 
Yield, merchantable tubers, 0 1-2 lb. 1-4 Ib. 0 
Yield, unmerchantable tubers, 0 1-2 lb. 1-4 lb. 0 


Single ,eyes, cut deep ; level culture ; four inches deep; planted 


April 26. 
133 hills. 115 hills. 139 hills. 112 hills. 
Early Rose. Snowflake. Burbank’s. Beauty of Hebron. 


Vegetated May 22, 0 0 0 2 hills. 
.Vegetated May 24, 0 0 0 20 hills. 
Vegetated May 25, 3 hills, 0 0 20 hills. 
Vegetated May 29, 20 hills. 33 hills. 21 hills. 74 hills. 
Vegetated June 1, 58 hills. 71 hills. 63 hills. 88 hills. 
Bloom recorded, July 3. None. July 14. June 29. 
Yield, merchantable tubers, 47 1-2lbs. 353-4]lbs, 823-4]bs. 61 Ibs. 
Yield, unmerchantable tubers, 14 8-4 lbs. 113-4lbs. 121-2lbs. 17 3-4 lbs. 


Upon the manured portion we note the following results : 


Single eyes, cut close ; level culture; three inches deep ; manured ; 


100 hills ; planted April 22. | 
Row 21. Row 23. Row 25. Row 27. Row 29. 
Early Ohio. Early Rose. Snowflake. Burbank’s. Be’ty of Hebron. 
Vegetated May 29, 0 1 hill. 4 hills. 4 hills. 2 hills. 
Vegetated June 1, 16 hills. 18 hills. 26 hills. 20 hills. 6 hills. 
Vegetated June 5, 19 hills. 55 hills. 65 hills. 52 hills, 29 hills. 
Bloom recorded, None. None. | None.. None None. 
Yield, merch. tubers, 0 7 1-2 lbs. 0 7 Ibs. 1 lb. 
Yield, unmerch. tubers, 11-4 lbs. —-10 1-4 lbs. 7 38-4lbs. 9 3-4]1bs. 4 1-2 lbs. 


Single eyes, cut close; level culture; six inches deep; manured ; 
100 hills planted. 


Row 31. Row 33. Row 35. Row. 87. _ Row 39. 
Early Ohio. Early Rose. Snowflake. Burbank’s. Be’ty of Hebron. 

Planted, April 22. April 22. April 24. April 24, April 24, 
Vegetated May 29, 71 hills. 0 0 0 0 

Vegetated June 1, 0 1 bill. 0 0 0 

Vegetated June 5, 0 2 hills. 0 0 0 

Bloom recorded, None. July 6. None. None. None. 

Yield, merch. tubers, 0 2 3-4 Ibs. 0 0 0 

Yield, unmerch. tubers, 0 5 1-4 lbs. 0 0 0 


Single eyes, cut close ; ridge culture; 3 inches deep ; manured ; 100 
hills; planted April 25. 


Row 69. 
Row 61. Row 63. Row 65. Row 67. Beauty of 
Early Ohio. Early Rose. Snowflake. Burbank’s. Hebron. 
Vegetated June 1, 0 1 0 0 1 hill. 
Vegetated June 5, 7 15 6 2 hills. 5 hills, 
Bloom recorded, None. None. None. None. None. 
Yield, merch. tubers, 1-2 lb. 0 0 1-2 lb. 1 1-4 lbs. 


Yield, unmerch. tubers, 2 lbs. 0 1-2 lb. 1 1-4 lbs. 5 3-4 lbs. 
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Single eyes, cut close; ridge culture; 6 inches deep; manured ; 
100 hills. 


Row 79. 
Row 771. Row 73. Row 75. Row 77. Beauty of 

Burbank’s. Early Rose. Snowflake. Burbank’s. Hebron. 
Planted, April 25 April 25 April 25. April 26 April 26 
Vegetated, 0 1 hill. 2 hills. 4 hills. 1 hill. 
Bloom recorded, None. None. None. None. None, 
Yield, merch. tubers, 0 0 0 0 0 

Yield, unmerch. tubers, 1 1-2 lbs. 1 1-4 lbs. 0 1 1-2lbs. 0 


Ordinary cuts; level culture; 3 inches deep; unmanured; 100 
hills; planted April 18. 


e« Row 10. 
Row 2. Row 4. Row 6. Row 8. Beauty of 
Early Ohio. Early Rose. Snowflake. Burbank’s. Hebron. 

Vegetated May 19, 0 0 1 hill. 1 hill. 4 hills. 
Vegetated May 20, 1 hill. 1 hill. 1 hill. 1 hill. 4 hills. 
Vegetated May 24, 41 hills. 68 hills. 61 hills, 68 hills. 77 hills. 
Vegetated May 26, 84 hills. 91 hills. 82 hills. 85 hills. 96 hills, 
Vegetated May 30, 100 hills. 99 hills. 99 hills. 99 hills. 100 hills, 
Bloom recorded, None. July 3 None. June 29 ay 3 
Yield, merch. tubers, 471-4 lbs. $71-4lbs. 341-2lbs. 107 lbs. 35 Ibs. 
Yield, unmerch. tubers, 401-2 lbs. 65 lbs. 59 1-2 lbs. 841-4 ]lbs. 63 Ibs. 


Ordinary cuts; 


level culture; 6 inches deep; unmanured; 100 
hills; April 19. 


Row 20. 
Row 12. Row 14. Row 16. Row 18. Beauty of 
Early Ohio. Early Rose. Snowflake. Burbank’s Hebron. 
Vegetated May 22, 0 8 hills. 0 1 hill. 1 hill. 
Vegetated May 26, 0 51 hills. 21 hills. 12 hills. 29 hills. 
Vegetated May 29, 9 hills. 88 hills. 80 hills. 54 hills. 74 hills. 
Vegetated June 1, 80 hills.’ 98 hills. 97 hills. 98 hills. 88 hills. 
Bloom recorded, None. July 3 None. June 29 June 29 
Yield, merch. tubers, 191-2lbs. 801-4]lbs. 343-41bs. 911-2lbs. 40 1-2 lbs. 
Yield, unmerch. tubers, 36 3-4lbs. 421-4lbs. 501-4lbs. 41 3-4lbs. 50 3-4 lbs. 


Ordinary cuts; level culture; unmanured; 100 hills; planted 
April 25. 


Row 112 

Row 111. 2 in. deep. Row 115. 

2 in. deep. Beauty of Row 113. 6 in. deep. 

Burbank’s. Hebron. 4 in. deep. Snowflake. 
Vegetated May 22, 0 8 hills. 0 0 
Vegetated May 24, 0 12 hills. 3 hills. 0 
Vegetated May 26, 0 28 hills, 9 hills. 0 
Vegetated May 29, 12 hills. 62 hills. 37 hills. 11 hills. 
Vegetated June 1, 51 hills. 89 hills. 84 hills. 57 hills. 
Bloom recorded, July 14. July 3. July 14. July 14. 
Yreld, merch. tubers, 40 lbs. 29 lbs. 24 lbs. 25 3-4 lbs. 
Yield, unmerchb. tubers, 883-4 lbs. 382. 3-4 lbs. 35 1-2 lbs. 30 1-4 lbs. 


Ordinary cuts; level culture; unmanured; 100 hills; planted 


April 25. 
Row 114. Row 116. 

Row 117. 4 in. deep. 6 in, deep. 

8 in. deep. Early Rose. Early Rose. 
Vegetated May 22, 0 1 hill. 0 
Vegetated May 24, 0 4 hills. 0 
Vegetated May 26, 0 19 hills, 12 hills. 
Vegetated May 29, 5 hills. 54 hills. 29 hills. 
Vegetated June 1, 40. hills. 86 hills. 70 hills. 
Bloom recorded, None. June 29. June 29. 
Yield, merch. tubers, 24 lbs. 24 3-4 lbs. 27 1-2 lbs. 
Yield, unmerch. tubers, 31 3-4 lbs. 47 1-4 lbs. 39 Ibs. 
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Ordinary cuts; ridge culture; 3 in. deep; unmanured; 100 hills; 
planted April 24. 


7 


Row 50. 
Row 42. Row 44. Row 46. Row 48. Beauty of 

Early Ohio. Early Rose. Snow flake. Burbank’s Hebron. 
Vegetated May 22, 0 14 hills. 2 hills, 1 hill. 11 hills. 
Vegetated May 23, 1 hill. aie eee ay SRE ee 
Vegetated May 26, 42 hills. 65 hills. 37 hills. 7 hills. 46 hills. 
Vegetated June l, 82 hills. 98 hills. 98 hills. 72 hills. 96 hills. 
Bloom recorded, June 29. July 3 None. July 3. June 29. 
Yield, merch. tubers, 461-4lbs. 301-4lbs. 211-4]lbs. 66 lbs. 42 lbs. 
Yield, unmerch. tubers, 48 lbs. 61 lbs. 49 lbs. 40 lbs. 52 1-2 Ibs. 


Ordinary cuts; rid 
planted April 25. 


ge culture; 6 in. deep; unmanured ; 100 hills ; 


Row 60. 
: Row 52. Row 54. Row 56. Row 58. Beauty of 
Early Ohio. Early Rose. Snowflake. Burbank’s. Hebron. 


Vegetated May 22, 2 hills. 1 hill. 

Vegetated May 26, 10 hills. 10 hills. 4 hills. 2 hills. 9 hills. 
Vegetated June 1, 87 hills. 78 hills. 78 hills. 61 hills. 73 hills. 
Bloom recorded, June 29. July 3. None. July 6. ° June 29. 
Yield, merch. tubers, 382 lbs. 11 1-2 Ibs. 15 lbs. 63 3-4 lbs. 28 lbs. 
Yield, unmerch. tubers, 391-4 lbs.- 583-4 1bs. 42 lbs. 85.1-4 lbs. 42 lbs. 


Ordinary cuts; level culture; three inches deep; manured; 100 
hills; planted April 22. 


Row 30. =! 
Row 22. Row 24. Row 26. Row 28. Beauty of 
Early Ohio. Early Rose. Sn’flake. Burbank’s. Hebron. 
Vegetated May 22, 0 8 hills. 8 hills. 13 hills. 4 hills. 
Vegetated May 25, 8 hills. 27 hills. 29 hills. 32 hills. 25 hills. 
Vegetated June 1, 100 hills. 100hills. 100 hills. 98 hills. 92 hills. 
Bloom noted, None. June 29. None. June 29. July 3. 
Yield, merch. tubers, 22 Ibs. 42 3-4 lbs. 23 lbs. 67 1-2 lbs. 21 Ibs. 
Yield, unmerch. tubers, 441-4 lbs. 5833-4lbs. 521-2lbs. 48 Ibs. 52 1-4 lbs. 


Ordinary cuts; level culture; six inches deep ; manured ; 100 hills; 


planted April 24. 


Vegetated May 22, 
Vegetated May 25, 
Vegetated May 29, 
Vegetated June 1, 
Bloom noted, 

Yield, merch. tubers, 
Yield, unmerch. tubers, 


Row 32. 
Early Ohio. 


1 hill. 
15 hills. 
59 hills. 
93 hills. 
June 29, 
22, 1-4 Ibs: 
39 lbs. 


Row 384. Row 36. 
Early Rose. Sn’ flake. 
0 0 
0 0 
18 hills. 10 hills. 
52 hills. 63 hills. 
June 29. None. 
18 lbs. 14 lbs. 
42 lbs. 88 1-2 lbs. 


Row 388. 
Burbank’s. 


0 


0 

3 hills. 
26 hills. 
July 6. 
51 1-4 lbs. 
82 lbs. 


Row 40. 
Beauty of 
Hebron. 


0 

1 hill. 
47 hills. 
89 hills. 
June 29. 
24 1-2 lbs. 
85 1-2 lbs. 


Ordinary cuts; ridge culture; three inches deep; manured; 100 
hills ; planted April 25. 


Row 62. 


Early Ohio. 


Vegetated May 22, 
Vegetated May 23, 
Vegetated May 25, 
Vegetated May 29, 
Vegetated June 1, 
Bloom recorded, 

Yield, merch. tubers, 
Yield, unmerch. tubers, 


2 hills. 


87 lbs. 


Row 64. Row 66. 
Early Rose. Sn’ flake. 
1 hill 0 
li hills. “1 hill.” 
56 hills. 18 hills 
90 hills. 62 hills. 
June 29. None. 
141-4lbs. 15 1-4 lbs. 
411-2lbs. 386 1-2 lbs. 


Row 68. 


Burbank’s. 


1 hill. 


46 3-4 lbs. 
28 1-4 Ibs. 


Row 70. 
Beauty of 
Hebron. 


ereeeve ee 
° 


29 hills 

83 hills. 
June 29. 
24 8-4 lbs. 


39 1-2 lbs. 


2 
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Ordinary cuts; ridgeculture ; six inchesdeep; manured; 100 hills; 
planted April 25-26: 


Row 72. Row 74. Row ‘6. Row ‘78. Row 80. 

Burbank’s. Early Rose. Snowflake. Burbank’s. Bea’ty of Hebron 
Vegetated May 25, 0 1 hill. 0 0 0 
Vegetated May 29, 1 hill. 27 hills. 17 hills. 2 hills. 18 hills. 
Vegetated June 1, 17 hills. 70 hills. 59 hills. 14 hills. 59 hills. 
Bloom recorded, July 14. July 3. None. July 6. June 29. 
Yield, merch. tubers, 42 lbs. 9 3-4 lbs. 16 lbs. 41 1-4 lbs. 36 3-4 lbs. 
Yield, unmerc. tubers, 321-4lbs. 37 lbs. 301-4 lbs. 22 Ibs. 32 lbs. 


In order to better understand these figures we rearrange as below : 
Single eyes, cut close; yield of merchantable tubers per 100 hills. 


Beauty. 


Unmanured Early Ohio. Early Rose. Snowflake. Burbank’s. of Hebron. 
Level culture, 2in. deep, .... 0 0 1 3-4 lbs. 0 
Level culture, 3 in. deep, 0 1 1-4 lbs. 0 5 lbs. 5 1-2 lbs. 
Level culture, 4in. deep, .... 3-4 lbs. 0 3-4 lb. 1-2 lb. 
Level culture, 6 in. deep, 0 12 1-4 lbs. 1 1-2 lbs. 9 lbs. 2 3-4 lbs. 
Level culture, 8in. deep, .... 0 1-2 Ib. 1-4 lb. 0 
Ridge culture, 3 in. deep, 1 lb. 0 0 1-2 lb. 1 1-4 lbs. 
Manured. 
Level culture, 3 in. deep, 0 7 1-2 lbs. 0 i> “Ibs. 1 lb. 
Level culture, 6 in. deep, 0 5 1-4 lbs. 0 0 0 
Ridge culture, 3 in. deep, 1-2 lb. 0 0 1-2 lb. 1 1-4 lbs 
Ridge culture, 6 in. deep, 0 Al 0 0 0 
Single eyes, cut deep; yield of merchantable tubers: 
Beauty. 
Early Ohio. Early Rose. Snowflake. Burbank’s. of Hebron. 
Number of hills, “Awe 133. 115. 139. 112. 
Level culture, 4in. deep, .... 47 1-2lbs. 3538-4]lbs. 823-4l]bs. 61 Ibs. 
Calculat’dtothe100 hills, .,.. 35 8-4 lbs. 31 Ibs. 591-2lbs. 541-2 Ibs. 
Ordinary cuts; yield of merchantable tubers per 100 hills: 
Beauty 
Unmanured. Early Ohio. Early Rose. Snowflake. Burbank’s of Hebron. 


Level culture, 8in. deep, 471-4lbs. 871-4lbs. 341-2lbs. 107 Ibs. 385 lbs. 
Level culture, 6in. deep, 191-2lbs. 801-4lbs. 501-4lbs. 413-41bs. 50 8-4 lbs. 
Ridge culture, 3 in. deep, 461-4lbs. 301-4]lbs. 211-4lbs. 66 Ibs. 42 Ibs. 
Ridge culture, 6in. deep, 32 Ibs. 111-2lbs. 15 Ids. 633-41bs. 28 lbs. 


Manured. 


Level culture, 8in. deep, 22 Ibs. 423-41bs. 238 Ibs. 671-2lbs. 21 lbs. 
Level culture, 6in. deep, 221-4lbs. 18 Ibs. 14 Ibs. 511-4lbs. 241-2 lbs. 
Ridge culture, 3in. deep, 261-4]bs.. 141-4lbs. 151-4]bs. 463-4]bs. 24 3-4 lbs. 
Ridge culture, 6in. deep, 42 lbs. 93-4lbs. 16 lbs. 411-41bs. 36 8-4 lbs. 


We note a difference in yield as between varieties, and a difference 
in the power of the seed to overcome difficulties in vegetation. Under 
the unfavorable conditions of the soil of the field unfortunately se- 
lected, we obtained a full crop in but few instances. During growth 
we saw no indication of benefit derived from the manure applied, and 
our figures at harvest seem to indicate the truth of this observation. 
The influence of cutting the seed is also well marked in every case. 
Calculating the yields to the acre, in bushels of sixty pounds, we have 
the following figures to offer as an average of the various kinds of 
planting. 


62 | ASSEMBLY 


Yield per calculated acre in bushels. 


Beauty 
Early Early Snow-  Bur- of 
Three and six inches deep. Ohio. Rose. flake. bank’s. Hebron. 
Single eyes, cut close, manured.......... oo la 4 5.8 bese 8.4 1 
Single eyes, cut close, unmanured...... con eee 4 5.8 6 6.6 4.8 
Four inches deep. 
Single eyes, cut deep, unmanured .,......... : ato @ 64.9 56.2 108 99 
Three and six inches deep. 
Ordinary cubspwmnanured sa Vou. ee. 4. ese ee pale 51 38.4 31 93.7 48.5 
Ordinary cuts, unmanured... .. Sioeweeese cada 66.3 94.8 54.9 126.2 68.3 


This table offers important indications, Thus, we observe that the 
unmanured portion of the field in every case gave superior yield to the 
manured portion, and be it remembered a good dressing of farm yard 
dung was applied. ‘Thus, average for the various plats. 


Unmanured. 
Single eyes, cut close.............. 2-1 bush. 3-5 bush. 
Ordinary coteei... 2. sme, ont. De oO. 82-1 bush. 


We may assume, then, that the plat system with manure is incapable 
of giving just measurement in any one year of the efficacy of fertil- 
izer ; in other words, manure under certain circumstances is unable to 
overcome at once slight physical differences between soils. 

Our next observation is the difference between the producing power 
of varieties. Under equivalent circumstances of seed, excluding the 
shallow cut eyes, the order of productiveness stood as follows : 


Manured. 


Burbank’s yielded at the rate of...............109-3 bush. per acre: 
Beauty of Hebron yielded at the rate of........ 71-9 bush. per acre. 
Karly Rose yielded at the rate of.............. 66-0 bush. per acre. 
Snowflake yielded at the rate of.............. 47-4 bush. per acre. 


We note as proven, that under circumstances of field culture, where 
the character of the soil is unfavorable, the use of single eyes cut shal- 
low, that is eyes containing but small portion of potato skin and sub- 
stance, is not to be recommended. Our crop from this seeding was a 
failure both in respect to the number of seed which vegetated, and in 
the yield of those that vegetated. Single eyes cut so as to include the 
prolongation of the eye into the substance of the potato yielded an 
average of eighty-two bushels per acre, while ordinary half-potato seed 
produced eighty-six bushels per acre. 

The figures obtained which bear upon the depth of planting may be 
selected from our tables and arranged as below : 


Early Ohio. Karly Rose. Snowflake. 
Ordinary cuts; manured; 3 inches deep, 43.7 bush. 51.6 bush. 34.6 bush. 
Ordinary cuts; unmanured; 3 inches deep, 84.7 bush. 106.5 bush. 50.5 bush. 
Ordinary cuts; manured; 5 inches deep, 58.2 bush. 25.1 bush. 27.2 bush. 
Ordinary cuts; unmanured; 6 inches deep, 46.6 bush. 83.2 bush. 59.1 bush. 
Average of 3 inch planting, 64.2 bush. 79.1 bush. 42.6 bush. 
Average of 6 inch planting, 71.5 bush. 54.2 bush. 43.2 bush. 

Burbank’s. Beauty of Hebron. 

Ordinary cuts; manured; 3 inches deep, 103.6 bush. 41.5 bush. 
Ordinary cuts; unmanured; 3 inches deep, 156.8 bush. 68.9 bush. 
Ordinary cuts; manured; 6 inches deep, 88.4 bush. 55.4 bush, 
Oridnary cuts; unmanured; 6 inches deep, 95.6 bush. 66.9 bush. 
Average of 3 inch planting, 130.2 bush. 55.2 bush. 
Average of 6 inch planting, 72.0 bush. 61.2 bush. 
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That is, the three inch planting yielded on the average 74-2 bushels 
per acre, to the six inch planted 60-4 bushels per acre. With three 
varieties, however, the figures show in favor of the deep planting 4-6 
bushels ; with two varieties in favor of shallow planting 41-5 bushels. 
per acre. 

Level and ridge culture show figures as below : 


; Early Ohio. Karly Rose. Snowflake. 
Ordinary cuts; level culture, 50.3 bush. 103.4 bush. 55.2 bush. 
Ordinary cuts; ridge culture, 66.4 bush. 29.8 bush. 30.6 bush. 

Burbank’s. Beauty of Hebron. 
Ordinary cuts; level culture, 121.2 bush. 59.5 bush. 
Ordinary cuts; ridge culture, 100.4 bush. 57.3 bush. 


We here have 79-9 bushels for level culture, and 56-9 bushels for 
ridge culture, the ridge culture bringing the largest yield in one in- 
stance only. If we eliminate from these results the effect of deep and 
shallow planting we find but little certain difference to be ascribed to 
the ridging or not ridging. ‘Thus, at three inches depth seven results 
out of ten are in favor of level culture ; at sixinches depth five results 
out of ten are in favor of level culture. 

In our experiménts with distances of planting, the poor condition 
of the soil would be expected to render the results inconclusive. We, 
however, offer the figures as noted. ‘The variety, Snowflake ; the fer- 
tilizer used, Bowker’s hill and rill, 544 pounds per acre, broadcasted ; 
the size of plats, 20 feet square or 400 square feet; the seed, single 
eyes, cut deep, one seed in a place; planted May 19. 


Yield. 
Unmanured. Manured. 
Merch. Small. Merch. Small. 
Tubers. Tubers. Tubers. Tubers. 
‘ lbs. lbs. Ibs. lbs. 
Hills six inches apart both ways. .... 53-4 50 9 61 1-4 
Hills one foot apart both ways...... . 1712 311-4 381-4 411-4 
Hills eighteen inches apart both ways, 20 343-4 30 35 1-2 
Hills two feet apart both ways....... 101-2 18 291-2 271-4 


Multiplying our results by 108.9, in order to get acre figures in 
pounds, and dividing by 60 to obtain bushels, we have : 
Unmanured. Manured. 
Merch. Small. Merch. Small. 


Tubers. Tubers. Tubers. Tubers. 
bush. bush. — bush. bush. 


Hills six inches apart both ways.......... LOPE OU et Or TIRE 
Hills one foot apart both ways...... PPS PID de HOME COTE EY 
Hills eighteen inches apart both ways.... 36.1 63.0 54.4 64.4 
Hills two feet apart both ways........... 19.0 382.6 53.5- 49.4 


The indications of these figures seem to be that the thickness of seed - 
ing has arelation to the character of the soil. Inrich soil thick seeding 
being more advantageous than in infertile soil. We also remark that the 
yield of small potatoes diminishes as the space of planting Increases. 
The influence of the fertilizer applied seems very marked, counter to 
the case with the other plantings, the average yield of the unfertilized 
soil being 20 bushels per acre ; of the fertilized soil, 48 bushels; or a 
difference of 28 bushels. 
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1. The potatoes planted in the garden were designed to be dug dur- 
ing growth for the purpose of studying into the underground processes. 
It would be confusing, and seems unnecessary to enter into a state- 
ment of the dates of planting and the full particulars noted at the 
various dates of examination. Suffice it to say that the variety used 
was the Early Rose. The system of planting included level culture, 
_ hil culture, ridge culture ; single eyes cut small, and single eyes cut 
as large as. possible: half potatoes, whole potatoes, seed ends, stem 
ends; potato shoots, potato peelings. - 

Some rows received ordinary cultivation, other rows excessive culti- 
vation, and still other rows no cultivation at all. One plat was covered 
with straw, the seed being laid on the ground; another plat covered 
with four inches of sand, and another with six inches of sand, the seed 
being laid on the ground ; another plat mulched in the intervals of 
high ridges, which received the seed; one potato plant hilled to the 
depth of four feet two inches, etc, In complementary trials potatoes 
from which the eyes had been deeply removed were planted ; other po- 
tatoes which had been peeled; leaves slipped in the cold frame and 
then when rooted removed to the open ground; potatoes which had 
started into growth and then the growing shoots rubbed off; potatoes 
whose eyes were injured by scalding ; potatoes from which the central 
portion had been removed ; single eyes split into many pieces, etc. In 
addition, before the ground was fit for planting, potato eyes and whole 
potatoes were started into growth in glass vessels in the house, and the 
growth and development carefully measured and commented upon. 

Among the first observations, which were yielded from the digging up 
the growing plants, were the great diversity in the tuber formation of 
adjoining hills. In one hill when small tubers were already formed, in 
an adjoining hill there would be no appearance of tuber; in one hill, 
perhaps, numerous tubers, in another hill but few; in one hill large, 
in another small tubers. With all this variation, which in part held 
true during the whole period of growth, there seemed absolutely no 
relation between the appearance of the green tops and the formation 
of tuber; large growth of top did not necessarily indicate abundance 
of tuber, nor did small growth of top indicate sparseness of tuber. In 
the recognition of these divergences, it seemed essential to seek 
for a cause, by digging series of plants and observing whether 
there could be seen any common character which should be 
coincident with abundance or scarcity, earliness or lateness of yield. 
' In the grouping of the likenesses together, the whole plant being 
brought under study, we very soon noted that there was a relation be- 
tween the character of the seed cutting and the yield. Acting upon 
this clue, we noted that single eyes produced larger yield and greater 
evenness of yield, together with superior quality over cuttings which 
included many eyes, and that while small cut eyes were inferior to 
large cut eyes in general, yet that the depth to which the cutting was 
made into the seed potato exerted a strong and undeniable influence 
on the crop. We now had a suggestion for further investigation, and 
it was pursued in thismanner. Whole potatoes were sliced lengthwise 
so that the cut should bisect as many eyes as possible. ‘These slices 
were then stained with a carmine solution. We thus were enabled to 
note that the potato tuber had a certain visible internal structure, 
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bundles of tissue forming appearances which may be likened to a cen- 
tral stem with branches extending to each eye, and to which the eye 
served as a terminal bud. Returning now to the garden we quickly 
noted that wherever the potato eye used as seed included the whole 
length of one of these internal branches, the yield was large and fair; 
where the cut shortened this branch, then the yield fell off. A further 
examination into growth of single eyes in common and highly enriched 
soil made evident that this observation gave the key to successful har- 
vest on common soil, but that rich soil was able, in a measure, to off- 
set the advantages gained. Thus, on common soil, while a potato eye 
cut shallow gave insignificant results, on very rich soil the eye could 
be divided and subdivided into’ many pieces and yet give large yield. 
Thus, for illustration, 100 hills with 200 small shallow eyes planted 
yielded but five pounds of merchantable tubers; 100 hills with 200 
smallish eyes cut so as to include the branch structure yielded 594 
pounds. Field culture in these instances, and many hills failing to 
vegetate through the sun-hardened soil. ‘The ccrresponding yield of 
ordinary cuttings was 40 pounds to the 100 hills of 200 seed. In 
very fertile soil, under garden culture, the same variety, the eyes divided 
into many pieces, started in the cold frame and transplanted into place, 
yielded 100 pounds of merchantable tubers to 100 hills of 100 plants. 
The record of yields of single eyes cut shallow and cut deeply was 
made at various intervals, and the following figures may be given, 


June 23, single plants. 
Weight of Weight of Weight of 








Yield from. tuber. root. top. 
Grains. Grains. Grains. 
pimgleeyes, cub shallow... ce... ce eee ee 54 13 410 
mineiorwyes, cutdeep 2). i.e asec cele. 960 100 2,160 
RMONDOLALORS as ose 3 sw cao ele cece cee se 71 138 1,880 








The single eyes, cut deep, yielded five tubers averaging 11 inch in 
diameter, the largest 14 inch in diameter. 


July 3, single plants. 


Weigt of 

Yield from. ‘ Number of Number of tubers. 

. stalks. tubers. Grains. 

Number 1, single eyes, cut shallow....... 1 ve 828 
Number 2, single eyes, cut deep.......... 3 5 2,871 
Number 3, whole potatoes............... 10 16° 3,104 




















T'wo hills were dug, the tops appearing similar, half potatoes used as 
seed, the seed attached and showing in No.4 but one eye developed, and 
the plant a large one, An examination showed that this eye which 
had grown had been shortened by the cutting the potato in half. 
Three stalks formed the plant. No.5 was the corresponding half 
of the seed of No, 4, two eyes had developed, and examination traced 
these eyes 14 and 12 inch deep within the seed. ‘The results of the 
examination in figures are as below: 


9 
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Weight of Largest 
Number of tubers Tubers under Tubers over tuber. 
: tubers. Grains. ~« 1 in. diam. 1 in. diam. Inches. 
Number 4 .:...:.. 6 T41 5 ae 3 14x12? 
NUR Y. 0. acts 12 2,308 5 7 13x24 





—_—_—__- ————— 











August 30 we dug ten hills of potatoes in row of the single eyes, 
cut shallow, and twenty hills in row of the single eyes, ent deep, twenty 
hills of ordinary cuts and twenty hills of whole potatoes used as seed. 
The results noted were as below, multiplying the first set by two in 
order to have comparable. figures : 


No. merch. No. unmerch. Weight of merch. Weight of small 


Seed Used. tubers. tubers. tubers. tubers. 
Single eyes, cut shallow, 14 38 2 lbs. 1 lb. 13 ozs, 
Single eyes, cut deep, 57 72 12 lbs. 10 ozs. 3 lbs. 3 1-2 ozs. 
Ordinary cuts, 55 122 10 lbs, 9 ozs. 6 lbs. 4 1-4 ozs. 
Whole potatoes, 43 134 6 lbs. 13 8-4 ozs. 6 Ibs. 3 38-4 ozs. 


On August 31 dug ten hills and photographed the yields. The fig- 
ures as below, multiplying by two in order to have the figures com- 
parable with the preceding table : 


No. merch. No. unmerch. Weight of merch. Weight of small 


Seed Used. tnbers. tubers. tubers. tubers. 
Single eyes cut shallow, 16 46 1 lb, 2 ozs. 10 ozs. 
Single eyes cut deep, 48 44 9 lbs. 8 ozs. 1 Ib. 1 02. 
Ordinary cuts, 38 94 7 lbs. 3 ozs. 3 lbs. 0 ozs. 
Whole potatoes, 42 186 7 lbs. 0 ozs. 6 lbs. 2 ozs. 


A summary of these two tables may be arranged as below: 
No 
Seed Used. hills. The merch. tubers averaged. Small potatoes averaged. 


Single eyes cut shallow, 20 1.6 0z. each, 1.2 0z. per hill. .46 oz. each, 97 oz. per hill. 
Single eyes cut deep, 30 3.4 02. each, 9.2 0z. per hill. .64 0z..each, 2.00 oz. per hill 


Ordinary cuts, 30 3.0 02. each, 7.5 oz. per hill. .74 oz. each, 4.14 oz. per hill, 
Whole potatoes, 30 2.6 0z. each, 5.5 oz. per hill. .68 oz. each, 4.95 oz. per hill” 
Tubers Per hill. 
Seep Usep, merch. small, 
Single eyes, cut shallow, 0.7 2.1 
Single eyes, cut deep, “2 3.1 
Ordinary cuts, 2.8 5.6 
Whole potatoes, 2.1 7.2 


These results, all in favor of one hypothesis, that deep cutting of 
single eyes furnishes preferable seed for potato growers, receives cor- 
roboration from our field results. This exception will, however, be 
noted; our garden results deal with hills growing; field results with 
hills planted, of which many did not vegetate their seed. 

2. One plat in the garden was surrounded by edgeing, and upon 
land now smoothed by spring rains whole potatoes were laid for seed 
and covered with six inches of straw. There were three rows each ten 
feet long, planted April 18. May 8 showed no signs of sprouting, the 
temperature of soil under straw 48°. June 9 vegetated, the ground 
under the straw very cold and wet. September 21 dug nineteen hills, 
the yield 16 pounds of merchantable and 34 pounds of small potatoes. 

On April 18 we boxed in two plats in the garden. Upon the un- 
stirred land single potatoes were laid in three rows twelve feet long, 
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and one plat was covered with four, the other with six inches of coarse 
sand. On May 8, dug into the hills and found sprouting had com- 
menced; the temperature of the soil under the four inches of sand 
being 54°, under the six inches of sand, 52°. Vegetation occurred 
upon both plats upon May 22. During the summer a number of hills 
were destroyed by digging, in order to study progress, and on June 12 
we noted that the potatoes under four inches of sand were rather more 
forward than those under six inches of sand, and were very prolific ; 
those under the six inches of sand more prolific than any other plat 
noted. On June 27 the potatoes under six inches of sand in bloom, 
and on August 24 some cooked were pronounced of superior quality. 
September 1, removed from two plants ten very large tubers; there 
were no small ones. September 21, dug these potatoes and found 
twelve hills covered with six inches of sand yielded twenty-two and 
one-quarter pounds merchantable, and one-quarter ounce small pota- 
toes; the eighteen hills under four inches of sand yielded thirty-three 
pounds merchantable, and one pound of small potatoes. 

The full significance of this yield can be best understood by giving 
in tabular form the yields of the nearest plat cultivated in the ordinary 
way, and all calculated to twelve hills : 


egy: Merch. tubers. Small tubers. 
12 hills covered with six inches sand. 22 1-4 lbs. 1-4 oz. 
12 hills covered with fourinches sand. 22 lbs. 10 2-3 ozs. 
Perdis, LIC CeLCULUTS (4 ew ereiein mene 9 1-4 lbs. 3-4 02. 
PE ACKOL CULE. noo cub, bie ereyes + 93-4 lbs. 1 lb. 11 ozs. 


We shall return to these figures in a few paragraphs, in order to 
show their bearing upon a hypothesis we have formulated, as follows: 
For the best growth of the potato, we require to keep the tubers warm 
and dry; the roots moist and cool. To give a practical test to this 
theory we arranged the following experiment : 

On April 24 we threw up some high ridges, four feet apart, and 
planted ordinary cuts, one foot apart on the ridge. These vegetated 
May 22. On June 7 we applied a mulching of four inches of moist 
straw between the ridges. ‘The idea being that by high ridging we se- 
cured dryness for the tuber, by mulching the intervals we secured: 
moisture and coolness for the roots. There was no hoeing or culti- 
vation during growth, the weeds being simply cut away lightly with 
the hoe, so as to disturb the soil as little as possible. The yield of the 
150 hills was 138 1-2 pounds of merchantable tuber, and 33 3-4 pounds 
of unmerchantable. 

In this, and the preceding experiment with sand and straw, we have 
parallel series designed to embrace the points which shall open up to 
us some of the laws which regulate productiveness in the potato. In 
the straw, coolness and dampness during a portion of the growth; in 
the sand and in the mulched intervals, heat and dryness for the tuber, 
moisture and coolness for the roots. Let us bring together the results 
calculated to the 100 hills: 
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Merch. tubers. Unmerch. tubers. 
Potatoes covered with straw.... 84 1-4 lbs. 18 1-2 lbs. 
Potatoes covered with sand..... 184 lbs. 3 1-3 lbs. 
Potatoes on ridges, and the inter- 
vals aMUIGNEGs a a thi vara 92 1-3 lbs. 22 1-2 lbs. 
Ordinary level culture........ . . A 1-2 Ibs: 14 lbs. 
Ordinary ridge culture......... 83 1-2 Ibs. 7 1-2 lbs. 


We thus see a confirmation, so far as one trial is concerned, of the 
hypothesis. In the straw, coolness and dampness for root and tuber 
in the spring when dryness of the upper portion seems neither essential 
nor advantageous, for then vegetation is becoming established ; in the 
summer, dryness without heat for the upper portion. In the sand, 
heat and dryness for the tubers, moisture and coolness for the roots. 
In the ridging and mulched intervals, a moderate amount of dryness 
(would have been greater in an ordinary season), and moisture and 
coolness for the roots. In the ordinary ridge culture on this soil, a 
greater approach to the condition which the sand supplied than in the 
ordinary level culture. 

We may be pardoned, in view of the importance of these thoughts, 
if we depart from our usual plan, and call attention to a few practical 
remarks. 

The question of level or hill culture may, after all, be but a ques- 
tion as to how to secure certain conditions. We may understand, with 
the help of these experiments given, that in clay soil ridging may 
secure in ordinary seasons those conditions which on loamy or sandy 
soil are secured better by level culture. In view of the agency of the 
seed used, and the effect of a greater or less fertility, or better or worse 
physical character of the soil as influencing, we must wait for further 
experiments for the verification of the results which one trial renders 
probable. Favorable condition of soil may sometimes offset improved 
methods of planting, and in this view the accidental use by us of land 
too poor to raise a good crop under ordinary circumstances, may pos- 
- sess its advantages. ‘This land which could raise only a calculated 
crop per acre under ordinary level culture of 86-2 bushels, or under 
ridge culture of 151-5 bushels, yet, under theoretical circumstances, 
yielded upon the same soil at the rate of 334 bushels per acre. 

3. One plant was divided into three parts in order to observe the 
effect of cultivation. ‘Three rows were kept weeded by hand; three 
rows were hoed without hilling; two rows forked over deeply between 
rows. ‘The yields were as below: | 

Merch. tubers. Small tubers’ 


Three rows (75 plants) not cultivated ...... 48 lbs. 16 1-2 lbs. 
Three rows (75 plants) ordinarily cultivated. 52 3-4 lbs. 20 1-4 lbs. 
Two rows severely cultivated..... ....... 14 1-2 lbs. 8 lbs. 


In every case a potato forms its tubers above its roots, and these 
tubers occupy the upper layer of the soil, while the roots pass down- 
ward and outward. Upon August 5, we washed out the roots of a 
potato plant growing upon a ridge, and the half potato used as seed 
put six inches below the surface. A trench was first cut across the 
ridge and carried to a sufficient depth. ‘Then a force-pump was 
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‘brought into requisition, and by means of a forcible spray the soil was 
washed away from the potato plant until its roots were left exposed. 
One root was found to pass 34 inches below the top of the ridge, or 
28 inches below the tubers, or 22 inches below the surface of the 
ground between the ridges. The roots were more fibrous, and 
branched deep in the ground than beneath the surface, and dimin- 
ished very little in size after attaining a distance of six inches from 
the stem. The soil was a very heavy clay, and the soil at the bottom, 
where the longest root stopped, was a coarse gravel, closely cemented 
with clay. But few roots passed within the area of the soil that would 
be disturbed by an ordinary hoeing. Under these circumstances we 
cannot think but that the difference of yield between the uncultivated 
and ordinarily cultivated rows was but accidental, especially as the 
cultivation which extended within the root range appears to have been 
disastrous to the crop. 

4. Seed ends and stem ends were planted April 18, two rows of 
each, the potato being cut in half, and each half being used in the 
opponent rows. « The yield was: 


Merch. tubers. Small tubers. 
Two rows (50 plants) seed ends -....... 54 1-4 lbs. 5 lbs. 
Two rows (50 plants) stem ends ........ 32 3-4 lbs. 5 3-4 lbs. 


_As we have previously shown, the yield of the potato depends 
greatly on the character of the seed. Had the seed used in this cage 
been simply the extremities of the potato, instead of the potato di- 
vided in the middle, the results might well have been expected to have 
been reversed. On June 12, we remarked that the stem ends were 
later in forming tubers than the seed ends. 

5. Potato skims are an iljustration of eyes cut shallow. ‘These form 
plants, and in very rich soil may furnish good yield. In our soil, 
however, the yields were but small, thus: 


Merch. tubers. Small tubers. 


Forty-four hills potato skins yielded .... 93-4 |lbs. ° 13-4 lbs. 


6. April 17, sprouts as broken from the potato tubers were laid hori- 
zontally within ridges, and covered two inches deep. Like sprouts 
also were set upright in level ground, the tops about one inch below 
the surface. On May 8, an examination showed these to be alive and 
putting up rootlets. The tips, however, in no case examined grew, 
but a new shoot appeared from the axil of a leaf scale. On May 17, 
vegetation appeared. On June 12, a number of plants were dug up 
and examined. ‘I'he sprouts laid horizontal showed small foliage, but 
the tubers, few in number, larger than those from any other mode of 
planting. ‘The sprouts set upright had also small foliage, and the 
tubers not as large as in the case of those laid horizontal. rom this 
date, our diggings exposed no progress, the formation and growth of 
tubers proceeding very slowly, and every other method but one proving 
superior. We cannot help thinking, howeyer, that in rich garden soil 
these sprouts would have given early tubers of excellent size. At 
harvest, September 21, the following yields were obtained: 
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Merch. tubers, Small tubers, 
Fifty sprouts, laid horizontal........... 13 1-2 lbs. 2 1-2 lbs. 
Fifty sprouts, set upright......... ih Sone HOS 4 lbs. 


%. May 20, made 12 potato slips, and inserted the leaf stems up to 
the first pair of leaflets ; also a second dozen, inserting the leaf stems 
so as to bring the first pair of leaflets below the ground. In June, 
transferred to the garden. ‘The leaves of the majority showed life — 
during the whole summer, but no growth; the roots, however, ex- 
tended vigorously. The potato can be slipped at any portion of the 
leaf stem, although it slips more freely at the axils. 

8. May 26, potatoes that were peeled very thickly and planted in 
dry sand formed shoots from the amputated eyes; others planted in 
moist soil failed to shoot. A potato, from which the eyes had been re- 
moved for planting, formed shoots which issued from the cavities, On 
August 2 dug potatoes from which the eyes had been removed in the 
spring. ‘I‘hese had produced a small crop of tubers, and the seed 
pieces were almost as sound as ever. Miniature twhers or callosities 
were formed in the bottom of the hollows from whence the eyes had 
been removed, as also on the cut surfaces, especially along the line 
which marks the cambium region, and in one case even in the center 
‘of the tuber. 

9. August 29 we found a potato stalk in the garden with one tuber 
growing from the axil of’a leaf above ground. On September 1 a po- 
tato top, which had been pulled up and thrown on the ground on Au- 
gust 23, was found with some of the leaves dead, others green, and ten 
tubers formed upon the stem in theaxilsof leaves. ‘T’hese tubers were 
from a half to three-quarters inch in diameter. ‘The specimen, pre- 
served in alcohol, is now in our museum. 

10. May 30 we placed a box frame two feet square about a hill of 
potatoes, worked some phosphate about the hill, and then filled the 
box with light soil, leaving the extrenuty of the potato plant protruding 
above the surface. During the season, as the potato plant extended 
in growth, additional boxes were added, until finally it had been forced 
upward by a hill four feet two inches high. The plant bloomed June 
19, when the surface inside the box was twenty-two inches from the 
ground outside. On September 21 the boxes were taken away one by 
one, and the earth carefully removed. ‘The stalk was found to have 
neither branched nor rooted, and just above the seed one potato weigh- 
ing two and three-eighths ounces was found, and two of the size of 
peas. Evidently the whole strength of the plant had been spent in 
maintaining the upward growth forced upon it, ; 

11. On July 11, by means of a cork-borer, a core coincident with 
the axis of the potato was removed. Vegetation occurred July 19. A 
similar potato, planted alongside, vegetated on July 22. 

12. About June 10 some potatoes in a box in the shop-cellar were 
scalded by pouring upon them boiling water from the spout of a tea- 
kettle. On July 20 an examination showed that the shoots had been 
killed or injured, and a curious growth had taken place.. In many 
tubers very numerous shoots had started from each eye — in one 
case as many as 103 on a single potato, and in one case twenty-five 
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from a single eye. On many tubers small tubers replace tne shoots, 
often twenty or thirty from a single eye. Upon cutting into many of 
the tubers the curious phenomena of potatoes growing within potatoes 
was observed, and in many cases these had cracked open the parent 
potato, and protruded from the surface. A careful examination 
showed that underground stems had developed from the axils of buds 
just under the surface or coincident with the surface of the potato, 
and penetrating the flesh of the potato had formed tubers at their ex- 
tremities ; that this development only took place when no shoots, or 
but few, had developed from the eye, and roots had developed ; that 
stems formed within the structure of the potato, recognized as such 
by the leaf scales, may penetrate the whole depth and appear at the 
opposite side, forming at their base underground stems bearing tubers, 
and when reaching the atmosphere forming true leaves, the roots be- 
ing external at the eye whence the shoots started. These in-potato 
stems are swollen and yam like, but are not structurally tubers. 

On July 24 eyes from these scalded potatues were planted. The 
eyes which had formed shoots came up well, while of the eyes that had 
formed tubers but two out of ten vegetated. On August 25 found that 
the eves which had no tubers had formed some small tubers, and in 
some of those which had tubers when put in the ground, and which 
did not vegetate, the tubers had enlarged, absorbing the whole sub- 
stance of the seed eye, but with netther roots nor leaf. 

13. It has been a general observation with us that rarely more than 
three or four eyes develop when a whole uninjured potato is used for 
seed. Injury to the eye, however, seems to cause many shoots to grow. 
On June 12 but a single shoot had formed from a whole potato; this 
was broken off, and on June 26 it was noticed that six shoots had 
sprung from the previously undeveloped eyes. 

14. On May 20, we planted in the garden several varieties of potatoes 
sent us for trial by Mr. M. F. Pierson, of Seneca Castle. The ground 
was clayey and not especially fertile, neither better nor worse, appar- 
ently, than the rest of our potato plats. The seed was cut to single 
eyes, of a large size. ‘The yield was as below : 


Merch. tubers. Small tubers. 
46 eyes Extra Early Peach Blow, yielded, 3 Ibs. 3 1-2 lbs. 
62 eyes Mammoth Pearl, yielded, 47 lbs. 5 1-4 lbs. 
39 eyes Doolittle’s Ontario, yielded, 23 3-4 lbs. > 3 1-4 lbs. 
78 eyes Extra Early Gem, yielded, 46 lbs. 8 1-4 lbs. 
40 eyes White Whipple, yielded, 26 lbs. 4 1-4 lbs. 
76 eyes White Star yielded, 45 Ibs. 4 1-4 lbs. 


After this presentation we may review the field somewhat, and ask 
what we have learned : 

From experiment 12 we find that single eyes are capable of bearing 
all the potatoes that can be expected to be grown in a hill. 

From experiment 13, we find indicated, and indeed very many paral- 
lel observations made at various times adds a considerable certainty, 
that in planting whole potatoes or half potatoes, but few eyes normally 
develop growth. The addition of eyes planted in one piece does not 
therefore necessarily produce equivalent increase of stalks or plants 
from the seed. Using whole potatoes for seed, if done with the ex- 
pectation of getting very abundant stalk, is therefore a waste, as the 
same potato cut properly to single eyes would produce greater results 
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by causing each eye to produce a stalk, or a conglomeration of stalks. 
We also remark from experiment 12 that injury to the eye, or from 
experiment 13, the breaking off of the growing shoot may cause eyes 
to develop which would otherwise remain dormant. 

From experiment 1, we have strong indications, almost approaching 
certainty, that by cutting eyes so as to include the vegetative axis we 
derive a greater yield of crop than when this vegetative axis is removed 
in the cutting. ‘That there are vital points in the potato which are 
capable of growth is shown by experiment 8, and the same experiment 
also shows that these lines of vegetative activity are coincident with a 
structure that can be easily recognized. That this region ofan internal 
branch, for thus for convenience sake we call this internal structure 
which takes on the form of a stem with branches to which the eyes 
may be likened to terminal buds, is especially favorable to growth is 
shown in a positive manner by experiment 8, wherein the peeled potato 
is found to grow from the cut surface of these branches, and in a neg- 
ative manner by experiment 5, where potato skins yield a small crop. 
We remark here, that if the potato seed be dug from the growing plant 
at the proper time, if absorption of substance has taken place, the line 
of absorption seems to follow definite tracks, and to show that in a 
measure each eye rules over its own territory. 

From experiment 2, wederive support fora hypothesis that that sys- 
tem of cultivation which allows the tubers to be formed in warm and 
dry soil, while the roots occupy a cool and moist soil, is the most ad- 
vantageous, 

We may add here, as the result of several trials, that potato plants 
from single eyes growing in the house in a soil of the same temperature 
as the air did not form tubers, but when one of these plants was re- 
moved to the outside ground, tubers immediately formed. 

From experiment 3, we derive indications that for the potato plant 
a system of cultivation which interferes with the roots isa disadvantage. 

From experiment 10, we infer that a hilling which forces upward 
growth for a long time is disadvantageous to formation of tuber. 

From experiment 14, we infer that varieties of potatoes are adapted 
to various conditions of soil, and that under unfavorable conditions 
one variety may be of far more advantage to grow than another. From 
the use of divided eyes for seed, on rich soil, detailed in experiment 1, 
we may infer that exceedingly favorable conditions in one direction 
may offset unfavorable conditions in another direction. 


FoRAGE CROPS. 


In the spring season, various kinds of seed of sorghums, teosinte, 
cow peas, pearl millet, etc., were secured in order to test: the value of 
their varieties for the purposes of forage. 

The sorghum seed was obtained from Prof. Peter Collier, chemist 
to the Department of Agriculture, at Washington, and comprised six- | 
teen kinds. The Dhoura was obtained of a seedsman. ‘The seed was 
sown in drills, fonr feet apart, on June 3, the seed being distributed as 
uniformly as possible along the rows. All the varieties, except Dhoura, 
vegetated on June 15: the Dhoura on June 20, The other particu- 
lars may be represented in tabular form: 
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No. of plantsin Weight of pro- Weight of 20 


{. Variety. Blossomed. Ripe. 10 ft. ofrow. duct pESS seed. ca of row. 
8. s. 
A TrCaIY ose « elites Aug. 21 HeldSe's 5 12 98 3-4 51 
2. lowa Red top......... Aug. 18 Oct. 13 11 65 1.4 49 
DW, DOAZANA fs. A sc cece eb DU. sus title teat o o'n Oy a Tey ye te aha 48 
EE eek das aine-s Aug. 20 Oct. 13 25 54 1-2 52 
PESO vee htiyel « dss ss Aug. 20 Oct. 2 22 81 1-2 52 
6. White Mammoth ,.... Che oy) Ph ee ce 16 150 38-4 63 5-8 
7. Gray Top .........00. Sept agli!) atria 7 uf 107 3-4 50 1-8 
8. Link’s Hybrid........ Saptiag 7 «YA. 14 1117-8 59 38-4 
Ch Se ae a MG ale halls ances Ley SO ea TT bo adeeae 
pis To os bal Aug. 21 Oct. 13 21 54 45 
Ue) i) Be re mepes BOR tS REE, 10 222 741-2 
Wy OBES 2084 oe ys é0< Bepts 90 yl acesers 4 239 1-4 62 1-8 
18. Gooseneck ........... CT ys Oe a ae 8 85 39 
Per CTAAW fs ee ves ees e meGnyus SU Tet. lores. 16 113 1-2 44 3-4 
15. Chinese Sugar Cane.. Aug. 24 Oct. 13 16 55 1-4 45 
TG uuarly) Amber... snes 5 Aug. 21 Oct. 2 15 51 1-4 45 
17. Dhoura (in hills) ..... Sept. 8 Ape e : PLOWS Aer ct vara e 


On July 15 we noted-that the sorghums were all weak and not shad- 
ing the ground, the weeds grew vigorously, this crop thus necessitating 
more hoeing than corn. On Aug. 9, after a warm spell of weather we 
first noted a vigorous growth. From this time on they developed very 
rapidly, and finally presented a large yield of foliage, exceeding that 
furnished by corn planted alongside, but planted later. Although 
measurement and weighing showed considerable difference, yet but 
little difference was apparent to the eye, and we were scarcely able, 
with one exception, to select the variety which looked the most pro- 
lific in foliage. ‘This one exception was the Honey, which looked and 
perhaps was the most prolific of forage of any under test. ‘he Dhoura 
was planted in hills, and its yield on this account should not be com- 
pared with that of the sorghums planted in drills. ‘Twenty-five seeds 
produced seventy-two stalks. Honduras variety, through the non-ger- 
mination of its seed, was very thin in row. 

Pearl millet was sown in drills on June 3; vegetated June 15; in 
bloom September 6; the seeds scarcely ripe October 20, the day pre- 
ceding the first killing frost of the autumn. The growth was slow, the 
leafage coarse, and it did not attain a size sufficient for cutting until 
so late in the season as to be in danger of injury from frost. On our 
soil, and in this year’s climate it offers no promise of usefulness in the 
presence of so many better forage plants. 

Teosinte was planted in drills on June 3, and vegetated June 15. 
There was no appearance of bloom. The growth was feeble and the 
plant flattened and tillered greatly ; this feature continued as late as 
September 6, when a little upright growth was noted. ‘This plant is 
entirely unsuited to our soil and climate. 

Vetches or tares were planted in drills on June 3, and vegetated 
June 15. On July 29 a single bloom observed. In August seemed to 
languish and be affected by a rust, but in the latter part of the month 
a second growth started, far exceeding in vigor the first growth, anda 
second quite free blooming took place. On September 20 a few pods 
ripe. This plant seems scarcely vigorous or prolific enough to meet 
any demands that our farmers would be likely to make upen it. If it 
has any promise it is as a meslin crop, but such promise is indeed small. 
Our experience this year condemns Pearl Millet, Teosinte and Vetches 
as unworthy of further trial. 
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The Chinese bean, recommended by some seedsmen as a forage crop, 
was planted June 3, vegetated June 15, bloomed Angust 12, and was 
ripe September 15, ‘This plant is not sufficiently leafy for forage, but 
is very prolific of narrow long pods filled with small compressed “beans. 
It seems botanically to be a species of Vigna. 

The Soja bean, Soja hispida, was procured of a seedsman and 
planted on June 3, but not a bean germinated. ‘Through Mr. Saze, a 
Japanese student at Cornell University, we procured a few beans and 
planted three rows of ten feet long, the seed six inches apart in the 
three feet drills. Planted June 9; these vegetated on June 19, blossomed 
August 13, and were called ripe September 25, although the pods were 
not yet turned brown. We noted that when vegetation took place the 
cotyledons, instead of withering as do those of common beans, de- 
veloped into leaves. Blooming disclosed a very minute white flower. 
On August 31 we remarked upon the great vigor of the plant, the 
tallest plant then being three feet, the shortest two feet three inches, 
the foliage abundant and dense. Pods very abundant, hairy, as is the 
plant, and containing two beans each. Of excellent promise as a forage 
plant, even if the beans are not acceptable to our palate. Planted 
upon unmanured soil, and receiving no pampering care, the possibility 
that this plant may develop into use seems good. <A further trial on 
a larger scale is necessary, however, to justify positive conclusions. 

Having heard much of the cow pea of the South, it seemed to us 
advisable to give this plant a fair trial. A bushel of mixed seed was 
procured from the South, and eight varieties were hand-picked there- 
from, which we distinguished as below : 


Seed 
Planted. Vegetated. Bloomed. Seed ripe. gathered 


1. Green-eyed white, June 3, June 13.° Sept. 4. Oct. 21. Oct. 21 
2. Black-eyed white, June 3. June 13. Aug. 31. Oct.21. Oct. 21 
3. Brown-eyed white, June 8. June ld. Sept. 6. Oct. 21. Oct. 21 
AMElacs. . it seese rise June 5. June ld. Sept. 4. Oct. 21. Oct. 21 
5. Light speckled... June 5d. Junel4. Aug. 138, Oct. 21. Oct. 21 
6. Dark speckled... June 5d. Junel4. Aug. 9. Sepf. 4. Oct. 4 
Ted. . sagt: deeds June 5. Junel4. Aug, 9. Oct. 21. Oct. 21 
8. Black and white.. June 5. Junel5. Aug. 9. ....... Oct. 4 


Prof.Gulley, of Mississippi, to whom we showed our seed, identified 
the No. 7, red, as the Red Clay Cow Pea; No. 2, the black-eyed white, 
as the Crowder Pea of the South. ‘These seed were filled with weevils, 
as we discovered later in the season, frequently two weevils to a pea. 
The pods upon all the varieties ripened up very unevenly, so that it 
was difficult to note the ripening. 

On August 31, the green-eyed white cow pea, upright in growth, 
very leafy, and very much foliage, it ripened only a few pods. The 
black-eyed white, but little foliage and quite prolific of pod. The 
brown-eyed white has much foliage and is of a spreading growth, it 
ripened but a few pods. The black is less leafy, and quite prolific, 
averaging well for leaf and seed. The light speckled has moderate 
foliage and ripened many of its pods.. The dark speckled has moderate 
foliage and is prolific of seed. The red is rather upright in growth, 
and very leafy, it ripened but few pods. ‘The black and white enor- 
mously prolific of pods. 


No. 98.] 15 


On one plant of the black and white, sixty-five pods, many ou. 
which contained twelve beans, were counted on September 4. A vig- 
orous plant on September 30 had sixty-one ripe and six unripe pods ; 
the ripe pods containing 634 seeds. 

The green-eyed white, the brown-eyed white and the red offer 
promise as forage plants; their growth is exceedingly vigorous when 
planted in drills and hoed, and their growth continued until October 
21, when they were cut down by frost. During September, and later, 
the spread of the foliage obliterated the intervals of four feet between 
the drills. This year they ripened but very few seed with us, giving 
but scanty bloom. 

None of the varieties which were sown broadcast did well. It is 
only the hoed peas that offer promise, and we are yet in doubt as to 
their adaptation to our climate. ‘This year’s trial certainly does not 
condemn, and as certainly does not prove their value here. If doing 
as well as they have in this exceptionally cool summer, what may we 
expect from a hot summer? ‘Trial alone can determine. The Black 
and white and the black speckled varieties may possibly find use as a 
grain crop, to be grown for feeding animals. ‘Their prolificacy rec- 
ommends them, the chemical analysis of the bean shows much nitrog- 
enous constituent, but will cattle eat them? Until we know whether 
cattle will eat the green or dry forage of the cow pea, it would seem 
unnecessary to speak of their value as an ensilage crop, for which their 
chemical analysis would seem to offer prospect. 

From China a portion of the sorghum seed sent to this country by 
Minister Angell was presented us “by Prof. Collier, and the varieties 
only known to us by numbers. From India, hones varieties, ‘These 
sorghums are not claimed to be sugar sorghums, but to have been 
raised for forage and seed from time immemorial. Hach kind was 
planted by itself and carefully attended. 

Chinese No. 1—Planted June 2; vegetated June 19; bloomed Oc- 
tober 5; no seed ripened. Has a white midrib to the leaf. Habit of 
plant dwarf, scarcely four feet high. Offers no promise of being 
worthy of culture. 

Chinese No. 2—Planted June 2;. vegetated June 15; bloomed 
Angust 20; seed ripe October 20. ‘The plant is tall, branches at the 
nodes, aud these branches forming in some cases seed heads, and is 
quite ‘leafy. Very prolific of seed. ‘This variety offers considerable 
promise as a seed and forage sorghum. 

Chinese No. 3—Planted June 2; vegetated June 19; bloomed 
- October 13; no seed ripened. Seeds vegetated feebly, and not enough 
plants crew to form an estimate of its character. 

Chinese No. 4—Planted June 2; vegetated June 15; bloomed 
September 1; seeds ripe October 20. Similar in habit to No. 2, and 
bearing a very large head of seed. 

Chinese No. 5—Planted June 2; vegetated June 15; blossomed 
September 20; no seed ripened. Of little promise of value. 

Chinese No. 6—Planted June 2; vegetated June 16; bloomed 
September 14. Seed in milk October 21, when frost occurred. The 
seed-top quite bushy, resembling broom-corn. Growth tall ; foliage 
rather abundant. 

India No. 29—Planted June 2; vegetated June 16; bloomed Sep- 
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tember 11; ripened some seed October 13. Seed slightly mixed. Not 
particularly noticeable for any quality differing from the ordinary run 
of named varieties. 

India No. 30— Planted June 2; vegetated June 16; bloomed Sep- 
tember 20; seed did not ripen. Short and backward; tillers consider- 
ably, and quite leafy; plant dwarf, scarcely four feet tall. Offers no 
promise of value. 

Our grass plats of ten feet square attracted much attention from 
visitors. These plats were in a line, and on April 10 eighteen kinds 
were sown in drills one foot apart. 

No. 1. Dactylis ylomerata— Orchard Grass. Vegetated May 2. 
Grew vigorously and well, but gave no bloom. Appears from first 
year’s seeding as a very good early pasture grass. 

No. 2. Avena elation — Tall meadow Oat Grass. Vegetated May 

4. Headed June 28, and bloomed a few days later, A rather coarse 
grass, with scant foliage. 
_ No. 8. Bromus Schraderti — Rescue Grass. Vegetated May 3; 
headed June 28, and bloomed a few days later; seeds ripe July 29. 
Seeds gathered, and the plant cut down to the ground, and on August 
20 the second growth noted as larger than the first growth of many 
other grasses. On September 4, headed for the second time. Thisis 
a coarse, vigorous grass. Not prepossessing in appearance as com- 
pared with many of our common grasses. 

No. 4. Lolium Italicum — Italian Rye Grass. Vegetated May 2; 
bloomed July 3. A close growing, dense, succulent grass, and would 
be pronounced upon favorably for lawn or pasture, were we not ac- 
quainted with the general opinion that it only endures for one or two 
years. Its succulency lasts into the late autum. 

No.5. Poa pratensis — Kentucky Blue Grass. Vegetated May 8; 
and made but a feeble growth, not coming into bloom. As this grass 
grows luxuriantly on the Station farm, these plat results seem sur- 

rising. 

4 No, 6. Festuca elatior —Tall Fescue Grass. Vegetated May 2; 
bloomed July 7, but a few heads growing, and no seed noted as ripen- 
ing. This is a dense, vigorous, succulent grass, affording a vast 
quantity of short herbage, keeping its succulency well into the au- 
tumn, but indication of a bunching habit to the stools. One year’s 
trial, and this the year of seeding, certainly gives indication of value 
to this grass for pastures. 


No. %. Agrostis vulgaris— Red Top. Vegetated May 2; headed | 
June 28, and shortly after in bloom. The seed badly mixed. The 


growth not vigorous, and this trial showing no especial value; for 
some reason it did not prosper with us. 

No. 8. Festuca pratensis— Meadow Fescue. Vegetated May 2; 
bloomed August 13. Growth moderately vigorous, but developing no 
points worthy of special notice. If of value, it would be as a mixture 
with other pasture grasses, as the leaves and herbage are fine and 
succulent. 

No. 9. Poa trivialis — Rough-stalked Meadow Grass. Vegetated 
May 8; bloomed July 6. Seed germinated very poorly, and the plants 
which came made but a feeble growth. y 

No. 10. Alopecurus pratensis — Meadow Foxtail. Vegetated May 
2; bloomed July 7% Grew with but moderate vigor. ‘ 
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No. 11. Festuca tenuifolia— Slender Foxtail, Seed did not vege- 
tate. . 

No. 12. Agrostis Stolonifera— Creeping Bent Grass. Seed failed 
to vegetate. On July 1, replanted this plat with Bermuda grass seed 
presented by Messrs. Thorburn & Company, but the seed of this also 
failed to vegetate. 

No. 18. Poa nemoralis— Wood Meadow Grass. Vegetated May 
8; vipamad July 11. Seed vegetated but feebly, and the growth very 
small. 

No. 14. Agrostis canina—Rhode Island Bent Grass. Vegetated 
paws; bloomed July 29. Made a good growth, but the foliage a little 

arsh. 

No. 15. Poa aquatica. Seed failed to vegetate. 

No. 16. <Anthozanthum odoratum — Sweet Vernal Grass. Vege- 
tated May 3; bloomed July 3. A dwarf, leafy, hardy grass, of little 
value except possibly for pasture use as an aromatic food. 

No. 1%. Festuca ovina—Sheep Fescue Grass. Vegetated May 4, 
but did not bloom. The seed vegetated poorly, and the growth was 
feeble. ‘This grass gives no appearance of especial value. 

No. 18 Lolium perenne, var. Pacyi— Pacy’s Ray Grass. Vege- 
tated May 2, bloomed very scantily September 4. This grass showed 
throughout the season, even into the’ late autumn, a remarkable 
growth and succulency, evenness of foliage, and freedom from tufting 
habit. The narrow drill-mark seeded furnished plants which, in some 
rows, obliterated all the spaces. This first year’s trial justifies the 
greatest expectation that this grass may be found of extreme value 
for lawns and pastures. 

Our remarks upon the forage plants and grasses are founded upon 
our experience this year, and the conclusions arrived at, and state- 
ments made, are subject to the modification of future trials. 


ALFALFA AND LUCERNE. 


On April 19, planted two plats of lucerne and alfalfa. Both 
vegetated on May 2, or in thirteen days. The temperature of the soil 
at date of planting, taken at seven A. M., was 45° at one inch depth, 
and 52° at three inches depth. The growth of the alfalfa was slightly 
more vigorous than that of the lucerne, but on June 30 we record 
both as suffering from a sort of blight, the upper leaves turning yel- 
* low and wilting. On July 11 the alfalfa was in scanty bloom, while 
on July 27 the Jucerne had not yet bloomed. This backwardness 
caused by the blight, which séems to have checked growth and devel- 
opment on both sorts. We must not, from one trial, conclude that 
these “clovers” are unsuited to this soil or climate. In August, 
however, a second growth, more promising than the first, took place. 

The lucerne, of Europe, and the alfalfa, of California, are the same 
plant — Medicago sativa. Both have been highly commended as a 
forage plant in those climates and soils which are adapted to its 
growth. According to the ancient writers, it was introduced from 
Media into Greece in the time of Darius, and thence into Italy. Colu- 
mella estimated it as the choicest of forage plants, because it yielded 
perennially and afforded four, five or six cropsinayear, It is now 
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highly esteemed in the south of Europe, as well as in Chili, Peru and 
Brazil, from whence it was apparently sent to this country before 
1850, under the name of Brazilian clover. The seeds, under the name 
of lucerne, reached the United States as early as 1800, about which 
time Chancellor Livingstone tried it at his estate at Clermont, Colum- 
bia county, N. Y., and in 1824 some specimens were sown’ near 
_ Boston, which maintained themselves for many years. The seeds of 
alfalfa, from Chili, were distributed from the United States patent 
office in 1853, and alfalfa is now reported as being the favorite grass 
of California, and as also succeeding well in Nevada, Nebraska, U tah 
and Colorado. Although a plant of warm climate, yet under favor- 
able circumstances of soil it seems to do well even as far north as this 
State ; but it requires a deep, loose, sandy soil, and to be kept free 
from weeds. 

When cut early before the stalks become woody, it affords a nutritious 
hay, well spoken of by all writers on agriculture, for the feeding of 
milch cows and horses. ‘The analyses by Ritthausen of plants grown 
at Mockern give the following results : 


Nitrogen Non Nitrogen Woody 


Water. substance. substance. fiber. Ash. 
Before bloom........ 81-9: 6-2 6-0 4-0 1-0 
Beginning of bloom.. 72-5 4.9 6-0 13-4 2-4 


The ash analysis by Anderson gives 2-49 per cent of ash, containing 
7-80 per cent of phosphoric acid and 33-16 per cent of potash together 
with 14.02 per cent of chloride of potassium. | 

There seem to be several varieties of lucerne. The alfalfa, as grown 
at the Station, scarcely differs from lucerne. Afghan lucerne is 
described by Gould as somewhat larger in growth and earlier than Iu- 
cerne, but soon becoming indistinguishable from the common kind. 
Brazilian clover seems to be but a name under which seed of alfalfa 
was distributed. 


THE RELATION OF SEED To QUALITY IN FRUITS. 


In founding a science the first attempt must be the collecting of facts 
upon which hypotheses may be formulated for the purpose of suggest- 
ing the laws which apply, and which hypotheses are to be retained 
until, after serving their purpose, they give place to theories. Thus, . 
in studying the laws which affect vegetable reproduction, form, and 
quality, we must secure various facts which, however unimportant they 
seem by themselves, yet must possess values in their relations. It 
seems probable, almost certain, indeed, that every change in a plant 
produced by art is followed by various collateral changes which tend 
to mask influences, and which perhaps can be used to measure the. 
potency of influences. Goethe and St. Hilaire a long time ago formu- 
lated a law that nature spares in one direction in order to expend in 
another. Thus, then, in gaining potency of fruit we should expect 
weakness in seed, in exaggeration of bulb, a deficiency in leaf, ete. 
For illustration, the Baldwin apple as compared with the wild fruit is 
nearly seedless. ‘The ornamental beet, with enormous leaf-stalk and 
leaf, has but a small root as compared with the garden beet. 
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Should this correllation be found a true one, then in formulating its 
relations we have offered to us a means for securing a more certain ad- 
vance in the development of improved food quality in our fruits and 
vegetables. If there is a diminution of size of seed found correllating 
with the hardness of head and tenderness of quality in cabbage, then 
by selection of small seed from the hybridized blooms for the new at- 
tempt we have more chances in favor of a successful outcome than if 
we worked after a more haphazard manner. If improvement in head- 
ing quality is correllated with a smallness of seed production then we 
have opportunity to improve through the selection of seed from plants 
of the least seed fertility. If in lettuce this relation is found to exist, 
then we have a means worthy of trial offered to our attempts to form 
lettuce of greater cabbaging head and superior tenderness. ‘Thus, in 
fruit, if this rélation is accurately determined, then we may hope, 
through selection of individual seed based on this knowledge, to secure 
a far larger percentage of success than if our attempt was guided by a 
no real order, but by imaginary reasoning. Indeed, as far as we have 
investigated, it seems quite possible that the successful formation of 
new varieties through hybridization is to be accounted for in a large 
measure by certain correlations, as hybridized seed is often inferior in 
appearance to seed from the parent species. 

Our own studies in this direction, previous to our connection with 
the Station, gave origin to the following reasoning: In animals we 
find castration productive of tenderness of flesh and increased growth ; 
that is, the period of immaturity with its corresponding succulence of 
tissue is prolonged throughout life. The animal grows old, but the 
growing old is not accompanied by that hardening and condensation 
of tissue which is peculiar to the species. In plants we note cases where 
the same rule seems to hold good. ‘The banana, a seedless fruit of great 
lusciousness : occasionally seeding and the fruit then dry and inedible. 
The wild grape with a hard pulp and large seeds; our improved 
varieties with small seed and softened pulp ; the seedless varieties usually 
described as of tender quality and delicious flavor, 

In nature, as a general occurrence, with many exceptions, the plant 
depends upon its seed for the perpetuation of its species, and asa useful 
part of the plant the seed has a tendency to constantly appear, but 
under the law of natural selection we have also as an antithesis that 
useless parts have a tendency to disappear; hence as a seed loses its 
importance it is apt to lose its functions and identity, and art encour- 
ages development of a fruit in a manner counter to the best interests 
of the seed, and often encourages tenderness of quality of parts in 
species which in nature might be far better served by hardness, As 
castration produces tenderness, so as an antithesis tenderness would 
imply a counter effect upon the seed, approaching in its character the 
.total deprivation which we call castration. 

In order to follow out this line of thought experimentally, the Station 
staff in off moments have weighed, counted, measured and classified 
results as expressed in the following table. 
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Seed. 
Maxima 
c and Mini- 
Number Seed ma num- 
of spec- to a ° Weight Weight ber toa 
Strawberry. imens. berry. of seed. of fruit. berry. 
Monarch of the West...... 10 232 ee wes: edetiaal aE 
SOATOICSS ie Ge tomar, 3 239 «hh *: kp a angle : 
Triumphe de Gand........ 1 152 OR Si en 
Hervey DAY18 oe 05 tecas tie 10 115 «> #14 i suit En 
Wilson’s Alb’y (sm. samples) 10 72 AS BE IA, oe: 
Raspberry. grs. ors. 
Davidson’s T'hornless...... 10 384-2 1-1 ‘Lh to.osrtia 
Clarke wack. oe 28th) oJ cette 10 SinG at Wolter a 63—42 
Ganohine h cal ated ak oe 9 AY duis IRBRS 60—40 
ah Set wOurrant, Set 
PCI Y Oss sce: ca ete eter vee FG 14-1) TV2Q° 18.3 18—9 
ecw ntch spo eee tees 10 4.8 -6° 5-9 11—1 
Witte *Putch oe eseee eee 10 9-8 ‘8 8-3 19—1 
Cherry, large berries ...... 50 15-2 Mebh tiae 28—7 
Cherry, one large bunch.... 7 20-0 20-4 26—14 
Huckleberry. 
Vaceinam: (r ) 0. cw Setter. 26 I a Sa 11—8 
Mandrake. 


Podophyllum peltatum .... 4 R2ROiNSk Bese Me 35—14 
-Podophyllum peltatum .... Many oon Vila Dee 35—5 


Numb’rof Seed toa Weight of Weight of 
Tomato. specimens. berry. seed. Grs. fruit. Grs. 
Dorks’ Cap ss aticsaneces i 86 3 524-6 
Mayflower... esos 1 244 - 6-5 1,419-7 
HarlyiAcme..2i2naisne 1 491 24-7 3,449 
Rrophyrierlstisws 65 28» 1 476 22-6. 3 ,208-3 
Baragow bw 6 2a: ass 1 531 21-6 3834-8 
Bigieann dite bite pei a 1 61 1.2 416-6 
Yellow Plum........ 1 89 4 416-6 
Melon. 
Hackensack ......... 1 550 273 «4 29,181 
Christiana ay e010 1 527 250 20,617 
Ohristian assay se .tes 2% 1 617 277-7 17,962 
Christiana ... se. 1 Pe 259 +2 17,438 
Christiana. cnet 1 393 175-9 17,283 
Shaw’s Golden Superb 1 494. 203 12,632 
New Surprise........ 1 461 279-3 16,188 
New Surprise........ 1 591 192-9 10,050 
New Surprise........ 1 539 219-9 1B TIE 
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Grape. Twenty Iona grapes from one bunch had forty-five seed. 
Extremes one and four to a berry, as follows: four had one seed ; ten 
had two seed ; three had three seed; three had four seed. Thirty Tsa- 
bella grapes from one bunch had fifty-one seed. Extremes one and 
three to a berry, as follows: Twelve had one seed; fifteen had two 
seed; three had three seed. Thirty Catawba grapes from one bunch 
had seventy-five seed ; eleven had two seed ; ten had three seed; five 
had one seed ; three had four seed, and one had six seed. 


Number of Weight Weight of 


samples. of fruit. dry pits. 
Cherry. grains. grains. 

Delicate .. . Le | | Ss ee PEE EEO 10 83-9 3°5 
Elliott’s Fav or Dae GUE CALA Mies ks OTE 10 49.9 Boo 
WEEN ZAYUL GG Co ce eee ee eee 10 Pat ao 
White Bigarreau_ OO 2 yy REE Lae oar gb lear 10 73 4-2 
SSIES SS Sa A ler oe 1 ara 10 51-2 2-8 
ne ee ews 10 ta D3 4-6 
tHE ECON Po ee ee 103 58-8 5-3 
Peedi: WOOO. eo ese EL oe weed 10 52 5 

(fy Oa ES Rs 10 46-4 3-5 
Pre rr cakt o.0.692 8.4.02. Se Hesiee’ 10 59.9 3-6 
Bee Parlay 66. Re oer ee oe i 10 68-5 6 

aE 8 A NS eo 10 52-8 4.9 
Reece raneparenty 3)... fb. 6 bie eee 8 d1 2-5 
dS a a ane ae 10 44.4 4 

Pee Nveszard..... |. ee) ed 10 18-9 3 


In examing the stones of the cherry many of the pits were found 
abortive, as in the following table: 


Good Poor 
seed. seed. Total. 
NN crt in”. 65 a5 SoS eked oy oes Cie DNS eve Nee tie ou 
e.g cs es ee Ope Pe PM Te Bets Pa ile” AE PP ane aU 
EIN ON es ee ee, 2 ek w ow dled Beereth © “1 ho 8) 
RRR Ik I IE ae a eR a at a a Na 25 5 30 
I Ot ks ed aa RN Mure ot ated! 1S webu BU 

Plum 

Number Av’ge wt. Wt. of 
cea cone 
MT OATS eh oss ss 0 ole pid ceo kink ide wih iades on 30.0 18:2 
DEBT BOUL a. wey « “sg 8 Nie eh Pee ie Sekt Ree Fee TREE Sh 10--348.4 8:5 
NR elo anc Sa done 6 oon cle nib ns Fie heron aali<pte b 8 245.3 8.6 
hab th SIS Sane ee SNS Cae ark en ae eae 10 439.0 13.4 
I Rina vie = ony.) oye se 3 abot OR matt wb 10 383.5 17.0 
Ge ila, 2 Le rtereibe di bes gslepc inte shh ar abece LO s7379.6" 18.9 
TT ada Ce nmin ks gd npin 4) = ema ¥ hh oft TO 51 RS 2ooe 
Blas ker’s Be yee east sch x in Pender tiger rey Veg 10 4279: 3t V1 3a9 
Hudson’s Gage ote Hes » RERUN Be LO 254.9 T3eL 
Pond’s Seedling ‘genet AT ery «Seg Sine ate ae SA ot MYO Datla k eu 
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The following figures were obtained with fruits, and to these are 
added for apples the summary of other results obtained by myself or 
reported to me, and published in my paper read before the Society for 
the Promotion of Agricultural Science, at their Cincinnati meeting. 

In noting the facts of tenderness or “otherwise, our notes were made 
before exposing the seeds: 


v'ge Ab’rt’e We. ott 
Carpels. Be sd. seed. Grk 
10 Valencia oranges, texture rather tough.... 10-12 12.8 15 40.0 
15 Valencia oranges, texture tender......... 8-12 88 16 29.8 
5 Florida oranges, texture tender......... 10-11 62 0.8 18.6 
2 Florida oranges, texture rather tough..... 10-11 11.0 1.45 47.7 
Av’ on 
oo 
26 Baldwin apples, Geneva grown........ 4:38 3-67 3-42 5-65 
26 Baldwin apples, miscellaneous........ 5-49 3-74 2.83 5-39 
15 Baldwin apples, Conn. grown......... 4-7 3-84 5-84 6-50 
5 Seckel pears, Geneva grown........... 1-5 5-2 4-8 9-2 
5 Buffum pears, Geneva grown......... 2:9 6-17 6:2 10-0 
1 Flemish Beauty, Ithaca grown........ 5-5 7-71 4-0 6-0 
1 Howell pear, Ithaca grown........... 3-7 3-39 4-0 9-0 


WEIGHT OF SEEDS. 


In the following table the Station weighings were of seeds of our 
own raising, from identified varieties, and all absolutely air dry. A 
few weighings indicated by a star (*) are those published by the Con- 
necticut Experiment Station, but the seeds used were in most cases,. 
except the onion, not Anown to be true to name. The weighings 
originally expressed in grammes, but calculated in grains: 


One hundred Weighed, 

seeds of. grains. 

Barley, Chevalier #2 3 ens aie oe oie 33-61 

PTOGCOI]I,” | 2. wi,.53 Sipe crate ee a alec Een aa 5-61 

Cabbage, Bacalam Late® .....\s0. 12+. /s +> ee ~ §-91 

Large Brunswick *).. «../54.).0.504. +09 sn 4.27 

Carrot, Wild,:from Genova i. 2ous.. shee 1-82 

Half-long Luc (annual seed) ..............20- 3-38 

Early French Short Horn... 2.23) ee 1-41 

Large: White Belgian 4oi2 102. 2a 1-74 

Large Orange? i... ee ele vi eee 1-74 

James Intermediate *.30 0200 32 se. eee 1-44 

Celery, — Incomparable Dwarf White*.. 20... 0.2.0 20. 0-48 

Clover, Western’ Seed 77" \~ nt 5 eer 2.05 
Western Seed, marked’ “extra ’?’'* 772) ee PU 

Medram Oloverscc2s)..25 3.333 2 oe 2-36 

Egg, Plant, New York Improved vs.) 27)... 29a eee 3-08 

Black*Pekin -rsu 2/2 35208 Po ee 3°98 

Karly Long Purple. .2....4200 954.0 fee 7-038 

Lettuce, Boston Ourled’.. 2. 4 2 lee Ose 1-32 

White Cabbage. oo...) sara d acs sss ae ee 1-49 
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Martynia, 
Melon, 


Okra, 


Onion, 


Parsnip, 
Pea, 
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One hundred Weighed, 
seeds of grains. 

PROXoDTomtelel Ly Whig sre ena a late hee teeta haa -83 

MGSO OTE tne tee cuca aie NATE wi cis ce nie hole We 2-01 

MUIR lie MLO ee OUL UG tv Il get fel Hades toes 2-04 

ere SUG hare rs pate Mieribais Vin wis tan ncay oie aces 2 +20 

Hanson, arom headed: plants cy oo. cece ies ses 1-16 

MOLAR TEU DIS) 6 a): fs iaiaiipevel Si a -cgie : @ aaa Ooeen 70-37 

DEGREE IIRC ers ao vies ons once ROR tetany aint «« 41-97 
Me ee ere eae ig elibes yin car i 65's 's 49-0 

BP OTIR BOK fata nS. wit oer hie ates ae Ee pasate 5 51-69 
PEC OUTS UrROOtl a hha or esp cs 5 caste ies seats tee 37-1 

Vested BO METERS 2 ari ar nage Cran mh Wines a 5-91 

Vii fag 2 G8 Ua 7 Stans Wiae eer aee Bye eots Bed BE eRe decict watt ans |, 5-98 

SC LONDTAC EA Gt? coast: Santee a 9 Sa i 4.99 

do from oratted PU tcat a vac a 3-97 

do fromligainired plants... isa we c<s 6 4-05 

do from compressed stalk............ 3-48 

Wethersfield Large Red, crop of 1870*........ 5-55 

do. ade Naat Cl Ed eRe nh eae 6-41 

do. qneriteliga ts (et auaete rue 5-30 

do. EDI O Wet OO satingite sar Oe Te 

do. — PIGIEO Langs ari. ates s 6-03 

PRET aa BPN er Tedder state OWL pees bi ohc's dj's tlasats 4.45 

EES D2 ee Cel aie eal gai gis Biba Tera 6-42 

MT te Te tel a. gitn aides 5-99 

URE TR ah al sg SIG eb Dia ai a a i rn 5-44 

oer GS VERA Oigtiighice Desieeh apie i Aaa ges, nil Of pe 5-05 

Gas CG Leal tt a vay cuaftre = fo aera es 5-05 

nee ot a abled ana a Sipe as aaa ean 4-10 

OE HS at bars aie Rg AEN ak alla eat enna 5-54 

Reema aC cre eca er Oy nis: Saget df sue uw) poe ¢ 6 6-25 

Sse oe tees. Til Soares ich ye ge em rR 5-41 

BiG Sa oe eo ait oo ars aA Hs ot ee a 5-24 

BEG TS ent Rey Ate Headlaby 0) e NaaO palit ged 8, 

White Portugal, BeOS ese erat at ctatal core 5-74 

Pa al a gga ao a lh ame ae 5-60 

Wiis Silver Skin #22) 02 Pe 5-57 

Yellow Globe Danvers Eee ae ee ats fer” 5-80 

BUUREN OU are or seh ios ios caste S Senn fuse + cee 6-65 

LO MRC ONG style ee cette Ce eae ce eats sy cietocl eae ace 6-09 

Large PCN em cae Parlay aries ste tte piste ire iW 0s rete a 

Pe CORT IY ALBUS sto ce ests goat tece alias wipe esr ska oe * 5-95 

WURDE OLEH VE efor e shite ots cc ccse es 4 wre aut. was so 2 G22 
Depa AVR oh inde Oh sabia Ce patel i cape ea 637-3 
ree Oc ake oe a ate as tte any oie 4 ayvtassp 8 ¢ 634-2 
VRPSeEVLATVOW [abstr ase yg) tnats amis 5 se 48 ace stake 631-1 
Bishop’s be LSB A Eo aeta Dasa Pee aRia ce Bite toga estilo: 617-7 
Black Hyed Marrowfat. oo... .. co aR 617-2 
RPA Ar Watl sree WIBITOWs he oad ects ls ye sie 6s 597-2 
PIA MORRIUAY VY OOLIELTISOrs bar ete fe pei Fine gs eee oe ee 594-9 
Siverwerl seleleg rane Pie te ees nous ees b> ale 578-7 
ijaxton sMAarvelin is ck os EC Ca ky Rae 563-2 
CCIW crea we 6 ey oo nF APS RL ORE pores 520-0 


Pepper, 


Radish, 


Salsify, 
Scorzonera, 
Spinach, 


Timothy* 
Timothy* 
‘Tobacco, 


Tomato, 


Turnip, 
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One hundred Weighed, 
seeds of grains. 
Vall Grey OO Oals see ea ea woe 486-1 
McéHean’s Bine Peterisy voor, tse ote * pio[eaee ee A79-4 
McLéan’s Little Genie. oo. 5. +s = ce 469-1 
William the’ First ony core asa. occce chee 447-5 
TEP SUSaT Ts. leas + «0 en orp nie oe ee 446-7 
Champion ‘of Englando li, oo. vise a 435-3 
Extra’ Harly Alpha.) S200 000. . se 429-0 
Dan O Rourke see re eee PPE 428-2 
Premium Gene eee a er AQT-4 
Wrinkled Sugar..... A cet oS a i! ve ce pie Oe ee 
Ameérican” Wonder Oo". 2) ea - ce De 415-1 
Laxton’s Long Pod>? 30 Pie an on 410-4 
Thorburn’s First and “Best... ... + 1+ ee 405-4 
Napoleoti hf... (nice sj: ns cagels + 5 oe en 399-8 
Bishop’s Dwart Prolinc.. 0010. 3 ee 399-6 
Kentish, Invicta: 7.50. «cs cu sca csp pee ee 394.2 
McLean's Advancer.. 22.2. RRA i SS 388-5 
Philadelphia Mixtra’ Karly... . 0s: ... a0 378-0 
Dwart Gray Sugar. 22.52 Any eee 365-7 
Laxton’s Harltest of Ally 25.7.0.) .«. 030°6 
Tom. Thiam, 2 ov diss aren tgte ante 313-2 
Small Hed? Chur 79 25 i, Saheeere eat eee 1 ee 5-07 
New “Cranberry. - Accyc ae te ee 5-53 
CherrysRéd oo yet ect ae eee a 7-64 
Long Red’ Cayentier ose. oe tan ae 9-02 
Orange Bel ei ye iyns 5 aeactas ie ohn ee eae 9-09 
Long Yelltwer, Sate testes ee eee Satake 10-39 
Tomato “Shaped 2s ic -00 5 5252 eae sen 10-74 
Large Belly pone es aint, eae ae 11-36 
Sweet Mountains? 0 iu. sacs “ne oe ee ee 11-95 
Turhip rooted 525) 3.) Nea dacs a. 15-51 
Califoériia Mammoth... 20.2402 se 17-79 
Chinese Winter:W hite : o... 6.4. oo er 18-06 
(annual: seéd) re OS i. oe 19-48 
(annual séedyn ee pi os oh 10-16 
Round oF Sunimer.. oo yess os sre, ap eae 14-26 
Prick] y6r Tal eee. <<, cs enc yeng ok oh ae 20-61 
arevdig 2 hoot bibge Saabpiumsaed Sat te. hte agit ay alermta nee aaa 0-486 
RAPA TES TT ARR 0-575 
Havinars sw. ate 2 ery abe eleae ke er vs cued ie ee 0-19 
Turkisls ere ee cesele es © ne ee ee 0-46 
Tata taco secs sean gaa eh ae 0-55 
Red. Cherry eee ay ace 1-85 
BoA aN Oe oe Sie nae hace bo oe 3°31 
White; from Sonth’ ‘Arterica... ..c. c... 9: eee 3-81 
Tarkie (Capi. ig. en alps athe sae «pice ete 3-84 
Patagonine vows 15 os ya in Aue ctaeiele. Sees cate ae 4-06 
MB VHOW GR 5c steiice weict-n © 90:9 0 nina eil min tgee = pae 4-39 
Barly ACI Go ssn «pis wary ly stphce his ak ope 4.45 
Yellow? irom'South A'merics... 2... . 2. ee 4.97 
“Lroph yee ge cs wa Ge 56 * he coe ee 7-28 
Yellowy Swedish *r os, toe ee ke ee 4-43 
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One hundred Weighed» 
seeds of id grains. 

merge Waite au NOlOLK es et be even oe ee 3°46 
TUCER IANS ee cree ee PR Te ches ee ee ay 4.54 
Purple- top Strap TR PNR Re, TH a, oahis 2-99 
Early White Flat Dutch Sea i Nl ah irl Miata 241 
Wheat, DIMUCRSUCR Ee he Pee eee et eur ees blasts 2) 2555) 
COVA LO ly ARR ig a oi lal ARR Ca ald ee As Oe ame ar 52-34 
MIGCLICETEANGAN. cork ere, Fee ce artes woe oY a gtiay: ! 

BCC A TITCR Ss eke, Oe Sete. ety MA ENR PES 8 AON OG 
RE RU Wd Stee tek crus chats rete eee ht elt ee 49-15 
MeL Tea well Gearded. . ci, se te ete eee ee) 49-13 
Clawson....... DO OF Satta RS OE SS 48-76 
WVNIbE. HICOPICLO.. the iio ree ete old hs te 48-64 
Spb ea iP he PSA ge RE eh 29 i oe fe 48 - 25. 
a igcth gl shind Cha Gh ip ph emied ok Sieh wise aac ALS UNAS Lean Sens 47-88 
Fiurowuei Wwiite Ghali: . oe owe i tien beet AT. V4 
| CO AR gp eA bo a alice ca idea Aaa Sek SRI A 46-47 
Wellow DlUC-StLLAW i: co ee eet phir ask Ad ie Raat) 46-36 
SPEPOVA ES te tee he ee Gy Bl, IS re 8 BTS 46-17 
Lever a te er ee SEE Ln Beef ea kiss 6 45-77 
BO Mi ero get abe eee So a eet ee aceteh te Ihe 45 -23 
TRL Ue ETM DLOVCH Te Coss tere sats crele sete Sot, bee 44-32 
ofatiyelle Sas Rebs ELGs Sh ach h Rs GIG OSS Bite es AL Rai 6400 Sib AR 44.12 
TESTE ATE Wage IR ach Be” De AR Ae UA inci i ie 43-56 
OLR. Wt OLDIE te cats ele. id Oe ee 42-71 
BINGO PCOUG. Saree ll CON ee ee ah 42-53 
TAME ee A ie, ce cur ter me, Moatmatoe ny, cttin 42-46 
ACTER STOTT TIES act. Sate an y's aise in et os Sar 41-82 
MPA I OM OMEN DOLL ev eb aldt toe etete tat aes a 41-71 
SSEUIMADR YA Miers: ok et te a ee be ca ef, 4()-48 
POM AUSTIN eae OE wey ry ace Seat ay 39-75 
PMAMTOT SETA Wott cL Cer Mamiemy sian: Serr enya 39-41 
MCP pe DIMCABLEA Wert sai, Gaile ee ce Ga 38 - 22 
TA TUATUL ATE Ogi th Se i Ee eh UALS TAS i a OR a7-73 
Pet gran a eatede whe pe a tLe oe 36-86 
a9 G TETAS TTA LG Ne es RA 2 al heh ae 35-50 
ETS. ok a eS ee a ee ete sth ae ees 35-46 
MUAPRRIST EDs a srt, Feat 8 ee a alana att itals oh et 31-08 


The prolificacy of weeds could but excite our attention, as the fight 
with them was being waged day by day. ‘The field selected for sum- 
mer fallow had, on June 13, twenty-four species of weed growing on 
it in abundance. On June 22 a single square foot of soil in the gar- 
den, which had been plowed and harrowed in the spring, contained — 
356 growing plants, comprising seven distinct species, not counting 
the clovers and grasses. A careful count in June of the species of 
plants growing abundantly as weeds in the various fields gave: 


Weeds of the forage tet SR APE HAP ees dra GES, 24 species. 
MVceawiOm the Hawtin. 20 BADAA el KR PLES es 13 species. 
MEER) Cie Bee 2 ee dhs oie ie ope toss wi diele vem else te 30 species. 
MVEGGEIOL CHO GATdON if. cw ok eee tee eee toe veeeteces 23 species, 


Ge ' [ASSEMBLY 


It is difficult to decide what is an average plant in species which 
change so greatly in luxuriance according to their opportunity for 
growth. In offering figures the word “average ” will be used as ap- 
plying to those growing on the Station farm. 

Shepherd’s Purse — Capsella Bursa-pastoris. June 21. An ayer- 
age plant contained about 1,000 pods; each pod at least twenty seeds, 
and more bloom to come. A better specimen showed 2,200 pods, and 
still blooming; a vigorous specimen had 4,400 pods, and more to 
come. The number of seed to a plant may, therefore, be estimated 
at from 20,000 to 80,000. 

Mallow —Mualva rotundifolia. June 21. A fair specimen had 1,- 
100 blossoms, each producing fifteen seed, and’ much more bloom to 
come. A fair estimate at least, seeds, 16,500. 

Chickweed — Stellaria media. June 21. A fair specimen showed 
one hundred and twenty-three flowers and capsules, each capsule con- 
taining from seven to ten seed. A better plant had four hundred and 
seventy-one blooms or seed cases, and more yet to come. ‘This plant 
continues blooming and seeding through the whole season, A fair 
estimate of seed to a plant at one time, therefore, 1,000 to 4,000. 

Corn Speedwell — Veronica arvensis. June 21. One plant showed 
forty-three pods, and ninety seed to a pod ; a more vigorous plant had 
175 pods, and about 101 seed to a pod; another plant had seventy- 
eight pods, and another 123. The number of seed to a plant may 
therefore be estimated as from 3,800 to 15,700. 

Thyme-leaved Speedwell — Veronica Serpyllifolia. June 23. One 
plant had 142 pods, one pod fifty-eight seed. The number of seed to 
the plant estimated as 8,000. 

Black Mustard — Sinapis Nigra. <A fair, rather smallish plant, had 
120 blossoms and pods, and one pod fifteen seed. ‘The number of 
seed to a plant may therefore be put at 1,800. 

Dandelion — Taraxacum dens-leonis. June 22. Each head of. a 
dandelion flower contains about 120 seed. It isa very poor plant that 
does not give ten blooms toa root. The number of seed to a plant 
may be estimated as much over 1,200. 

Curled Dock — Rumex Crispus. June 22. A fair sample had nine 
stems. One stem selected as an average one had twenty-one flower- 
spikes. One average flower-spike counted 369 blooms. A single stem 
had then about 7,749 blooms, and the nine stems, 69,700. A larger 
plant had ten stems; the largest stem, forty-one seed-spikes, the 
smallest, twenty seed-spikes. ‘The largest spike had 630 whorls of 
seed, the smallest, 219 whorls. The computed number of seed, there- 
fore, 93,390. 

Corn Cockle — Lychnis githago. July 1. A vigorous plant had 
sixty buds and blossoms. ‘I'wo seed-puds had forty-nine and sixty-two 
seed, respectively. ‘The seed may be computed at 3,300. 

Ox Hye Daisy — Leucanthemum vulgare. June 25. A bloom of 
average size contained 802 achenes; another, 895 achenes. One plant 
had seventy-two, and another 120 blooms. While but quite often 
there is but one stem, yet frequently there are more to a root, up even 
to twenty-three counted. One stem may have thirteen blooms. ‘The 
number of seed to a plant may therefore be computed at from 800 to 
96,000. 
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Chess— Bromus secalinus. July 6. <A fair stool had 211 heads, 
and an average head 18 seed. The number of seed, therefore, esti- 
mated at 3,798. 

Corn Chammomile— Anthemis arvensis. July 6. A fair sample 
had 151 seed to a flower and 48 flowers to a stalk. The plants had 
from 1 to 10 stalks. The seed can be estimated at from 7,000 to 
70,000. 

Plantain— Plantago major. July 12. A vigorous plant had 8 
flower spikes. One of these, not the largest, had 561 flowers. The 
number of seed to the plant can be estimated at 4,488. 

Pig weed— Chenopodium Album. August 29. An average sized 
plant had 28 branches; one branch had 21 branchlets; an average 
branchlet had 13 flower spikes; an average flower spike 108 seed. 
The number of seed computed to this plant is therefore 825,552. 

Purslane— Portulacca oleracea. September 28. <A vigorous plant 
had 9 principal branches ; an average branch had 15 branchlets; an 
_ average branchlet 212 seed capsules: one capsule had 75 seeds. The 
number of seeds to this plant can therefore be computed at 2,146,500. 


IMPLEMENT ‘I'RIALS. 


But few trials with field implements were made. One on April 
17th of a Post & Sharp plow sulkey, presented to the Station by the 
makers. The control over the plow was very efficient, the sulkey 
working as well when the plow was set to do poor work as when hung 
for better work. The furrows were cut from two to eight inches deep, 
and of various widths, and were all cut as designed. Pebbles or small 
boulders in the soil offered no obstruction, the plow either turning 
them out or else passing over or to one side of them and at once en- 
tering the soil. ‘he soil beneath the plow sole was left soft, and so 
far as could be determined by watching the horses, the draught of the 
plow appeared less when attached to the sulkey than when run inde- 
pendently. 

On May 18th a North-western corn planter was given us. We were 
unable to use this on the field, but careful trial showed it to be a re- 
liable tool for dropping corn. Its defects, if it be a defect, is common 
to this class of planters; it does not firm the soil over the planted seed. 

August 8th four wooden forks were received from Alba Kendall of 
Altay, N. Y.° These are well-made tools, very desirable for handling 
barley straw and for use in the stable, the wooden tines being far safer 
than an ordinary pitchfork. 

On September 16th tested Ansley’s potato digger. The soil was 
very hard; some of the potatoes had green tops, in other rows the 
tops were dead. The draught as shown by the dynamometer was from 
350 to 600 pounds. The work done was in every respect superior. 
Every potato was left on the surface, and in the case of the green 
topped plants, the potatoes left adhering to the tops and uncovered. 

We were this year kept too busily employed in the details of organi- 
zation to make extended trials of implements used. Remington plows, 
presented by the manufacturers, were used upon several of our fields 
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and gave excellent satisfaction. We endeavored to take time to care- 
fully estimate their work, but were unable to do so. The La Dow har- 
row was also found a most valuable implement in practical use, as was 
also the ‘Thomas smoothing harrow. 
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REPORT OF THE ASSISTANT. 


BEANS. 


The beans under trial comprised forty-six names of dwarf or bush 
beans, twenty-four names of pole beans, ten Lima beans, the English 
Windsor bean, the China bean, the Soja bean, and several varieties 
of the Southern Cow pea. Our remarks, however, are confined to our 
garden beans. 

The Lima beans were planted on June 3, the remainder of the pole 
beans on June 5,and the bush beans on June 6. ‘The soil was a heavy 
clay without fertilizer of any kind. ‘The bush beans were planted on 
soil that had not been plowed since the previous fall, and the soil on 
which the pole beans were planted was badly infested with quack grass 
(Triticum repens). 

The following tables show the date of vegetation, blooming, edible 
maturity, seed maturity, with the number of days required for each 
variety, and figures of yields. Those included in braces have been 
classed as identical in the description following. The numbers refer 
to the numbers under which the variety is described. 
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Since many varieties are used, both as snap or string beans and as 
shelled beans, as a means of comparison, the garden beans, with the 
exception of the Limas, Scarlet Runner and Dutch Runner, were. 
classed as snap beans in noting arrival at edible maturity. Vegeta- 
tion, with the exception of the Limas, was even and good. ‘lhe Limas 
required about four more days for vegetation than did the other vari- 
eties, and in but one case were more than five plants obtained from the 
thirty-two seeds planted, while two varieties failed entirely. The 
weather during this time was wet and very cold. 

Of course, with so many varieties, it was difficult to test the eating 
qualities of all. Some few of the leading varieties were, however, 
tested and reported upon. 

On July 29th the Golden Butter Wax was reported as a tender and 
sweet snap bean, while on the same date the Purple Flageolet was 
simply good, somewhat stringy. ‘lwo days later the Dwarf Golden 
Wax was reported tender but not sweet. On August lst Red Flageo- 
let was reported tender and good, and the Intermediate Horticultural 
tender and excellent. On August 4th Early Feejee was reported 
tender and good but not very sweet, and Karly China a little tough 
and of but moderate quality. ‘These were all eaten ag snap beans. Of 
the pole beans the Kentucky Wonder may be mentioned as a remarka- 
bly good snap bean ; the pods are long, tender, sweet and excellent and 
are borne in succession so that they remain fit for the table for quite a 

eriod. 
J Among the more prolific of the bush beans may be mentioned the 
Canadian Wonder, Dwarf Russian, Newington Wonder, Galega, Dwarf 
Kidney, Red Kidney, Refugee and Large White Marrow. All of the 
4©Wax ” bush beans, as grown by us, were delicate in growth, many 
even had a diseased appearance, and all were shy bearers. The pods, 
though tender in all cases tried, were very short and many of them 
were attacked with rusty brown or black spots, rendering them unfit 
for the table. Of the pole beans scarcely any made a vigorous growth. 
Indeed, most of them could almost as well have been grown as bush 
beans. Even the Limas scarcely attempted to climb the poles fur- 
nished them. ‘The only ones that grew at all luxuriantly were 
Marblehead Champion, Marshal], Pale Dun Runner, Scarlet Run-. 
ner and White or Dutch Runner. These grew to the top or nearly to 
the top of the ten-foot poles. Of the bush beans, Purple Flageolet 
and Golden Butter Wax were the first to arrive at edible maturity, | 
followed one day later by Early Dun Colored, Early Mohawk, Early » 
Rachel, White Flageolet, French Emile and Yellow Six Weeks. Tur- 
tle Soup was the latest to become edible. There was a period of twenty- 
one days between the earliest and the latest. te 

Of the pole beans Concord was the first to become edible, followed 
ina few days by Mont D’or, Case Knife, Cranberry, Boston Market, 
Pole Cranberry, Mottled Cranberry and Marblehead Champion. 
Marshall, Pale Dun Runner and Giant Wax were the latest of the pole 
beans. There was a period of thirty days between the earliest and the 
latest. Bliss’ early and Small White were the earliest of the Limas; 
all the rest were about two weeks later. The English Windsor bean 
came up, grew vigorously and blossomed, but scarcely any pods were 
set, and even these ripened no beans. ‘I'he Soja bean, though planted 
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late, grew vigorously, blossomed profusely and ripened its seeds, barely 
escaping frost. 

The list of varieties of the bean is so large that one is inclined to say 
at once that a large number of the names must be synonymous. It 
was with a view of establishing this synonymy and also to establish if 
possible some sort of classification of the varieties, that so many were 
planted. 
fa Nothing has been done in this country, so far as we can learn, 
toward classifying the different varieties of the garden bean. In 
Germany a work has been published by Martens,* which classifies the 
various beans as follows: 


1. Phaseolus vulgaris, Savi, 

compressus, Martens, 

gonospermus, Savi, 

carinatus, Martens, |The common garden bean, 
oblongus, Savi, 

ellipticus, Martens, | 

sphaericus, Mar tens, 

2. Phaseolus multiflorus, faniarck: The Scarlet Runner. 

3. Phaseolus lunatus, L.: The Lima bean. 

In the above classification the garden beans are separated into species, 
according to shape, and the minor divisions are mostly founded on 
difference in color. It is only in separating individual varieties that 
the important garden division into pole or dwarf beans is used. 

The following descriptions of varieties are arranged after _&_ provis- 
ional classification. Should the results of another year’s trial coincide 
with the results of this year, the classification and descriptions will be 
made more definite and complete. 

In the descriptions which follow, all numbers referring to size of 
bean, size of pod, or number of beans in a pod are intended to repre- 
sent the average of the whole crop, and in no case exceptional de- 
velopments. 


gro ro ro ry ho hd 


1. HORTICULTURAL. 


Synonyms, Marbled Prague (Vilm.), London Horticultural, Wrens 
gg (Burr), Speckled Cranberry (Martens). 

In Martens’ work it is classed under Phaseolus sphaericus haemato- 
carpus, Savi. ‘Two varieties grown bv us from seed obtained from 
different sources under the names Cranberry and London Horticultural 
seem to be identical. 

The Horticultural is a pole bean, varying, however, very much in 
height. As grown by us it was scarcely climbing, occasional plants 
running up four or five feet. According to Burr it grows six feet or 
more high, and according to Martens, under favorable circumstances, 
it will grow fifteen feet high. Leaflets broadly oval, moderately short 
pointed. Flowers white, tinged with pink. Pods, when fully developed, 
straight or nearly so, much swollen by the beans, greenish yel- 
low abundantly splashed with various shades of crimson and purple. 
Ripe pods prenely knotted and wrinkled by the beans, parchment 





* Die artaabendan. Thre Verbreitung, Cultur und Beniitzung, von si Oetng von Martens, 
Ravensburg, 1869. 


m 96 [ ASSEMBLY 


like, slightly flattened or often very nearly round, tipped with a me- 
dium slightly bent point. About fourjand one-half inches long con- 
taining four to six beans. Fully developed beans nearly spherical, 
white splashed with pale rose color. Ripe beans irregularly globose, 
sometimes slightly oblong, occasionally compressed on the ends, eye 
usually slightly protuberant, light brown or dun, variously striped and 
spotted with dark dull red, the colors becoming darker with age. A 
dark yellow ring about the eye. ‘The average size of ten seed was 1-2 
inch long, 3-8 broad, 5-16 thick. 
It was introduced into America from England in 1825. (Burr.) 


2. INTERMEDIATE HORTICULTURAL. 


The bean grown by us under the name of Dwarf Cranberry seems 
to be entirely identical with the Intermediate Horticultural. 

A bush bean of medium habit, not much_ branched, and with no 
twining habit whatever. As grown by us from ten to twelve inches 
high. Leaves quite abundant, dark green, somewhat inclined to curli- 
ness, leaflets broadly triangular, about two-thirds as wide as long, rarely 
very slightly heart shaped, slightly taper pointed. Flowers, white tinged 
with pink. Pods when fully developed more or less sabre form, swol- 
len and knotted by the beans, light yellow or greenish yellow streaked 
and flushed with crimson or rose color. Ripe pods usually quite 
strongly bent, slightly flattened or nearly cylindrical, tipped with a 
slender much curved point, light dun yellow, indistinctly flushed with 
dull purple, about four and one-half inches long, containing from 
three to four beans. Fully developed beans white with veiny mark- 
ings, and with streaks and spots of rose color that are somewhat in- 
clined to be concentric about the eye. Ripe beans slightly oblong or 
irregularly globose, many are about once and one-half as long as broad, 
occasionally compressed at the ends, never kidney-shaped, the eye 
often being slightly protuberant, light brown, streaked and splashed 
with dull red, and a dark yellow ring about the eye, the colors becom- 
ing darker with age. The average size of ten beans was 1-2 inch 
long, 9-32 broad, 9-32 thick, 

The pods and seeds of this bean very closely resemble the preceed- 
ing, of which it may be considered a dwarf form. The beans are, 
however, slightly more oblong, and the pods not quite so wrinkled and 
knotted as those of the pole Horticultural. 


3. CONCORD. 


The Concord is a pole bean growing with us from two and one-half 
to three feet high, but according to Burr it grows six feet and upward. 
Foliage rather abundant, leaflets broadly wedge obovate, slightly taper 
pointed. Flowers white. Pods, when fully developed, sabre-form, 
swollen by the beans, tipped with a long rather slender point, pale 
yellow in color; when ripe rather broad, slightly flattened, quite 
strongly knotted, light brown in color, about four and one-half inches 
long, containing from four to five beans. Fully developed beans 
white, with pale rose-colored markings, mostly on the half about the 
eye. Ripe beans irregularly globose, scarcely oblong, slightly com- 
pressed at the ends, eye plane, slightly protuberant. The half of the 
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bean about the eye light brown or dun, splashed with dull red, the re- 
mainder white, with a veiny network, and an occasional small spot of 
dun or red, a dark yellowish ring about the eye. Ten beans averaged 
1-2 inch long, 3-8 inch broad, 5-16 inch thick. 

The Concord is mentioned by Burr (1866) as recently introduced. 
Gregory says its characteristics were made permanent after several 
years of experimenting, and is doubtless a cross between the White 
Cranberry and Horticultural, originating in Concord, Mass. 


4, MoTrLED CRANBERRY. 


Syn. Stringless (Burr). 

A slightly running, not tall, growing variety. Foliage medium, 
leafllets broadly ovate, almost triangular, rather short pointed. Flow- 
ers white. Pods, when fully developed, more or less sickle-form, not 
swollen by the beans, tipped with a short, moderately slender, curved 
point, pale greenish, with a striated appearance as if pubescent; when 
ripe rather broad, slightly flattened, strongly wrinkled, light dun yel- 
low in color, from four and one-half to five inches long, containing 
about four beans. Fully developed beans white with the half about 
the eye red. Ripe beans irregularly globose, more or less oblong, 
ends occasionally angled by compression, eye plane or often slightly 
protuberant. The half about the eye and extending over one end a 
deep dark red in perfect specimens, shading off toa lighter red in 
those not so perfect, the remainder white with an occasional red spot. 
The lighter colored beans have a dark ring about the eye. The aver- 
age of ten beans measured was 1-2 inch long, 5-16 inch broad, 9-32 
inch thick. Vr: 


5. INDIAN CHIEF. 


Syn. Wax-bean, Butter-bean, Algerian, D’Alger of the French 
(Burr). Pearl or Round Turkey Pea bean (U.S. Dept. Agr; Rept. 
1854), Chinese Butter-bean (Martens), and according to the same 
authority, in Lyons, Pole Butter-Bean from Algiers ; in Paris, Pole 
Butter-bean, sans parchemin; in Lausanne, Yellow podded Italian 
bean ; in Stuttgart, Butter-bean; in Hohenheim, Black Wax pole 
bean and English Asparagus-bean ; in Bopfingen, Citron-bean ; in 
Zurich, ‘Transparent Wax Pole-bean without strings; in Ulm, Wax 
Pole-bean, etc., etc. 

The beans grown by us under the names of Indian Chief, Black 
Wax and German Wax appear to be identical. 

Indian Chief is classed by Martens under Phaseolus sphaericus niger, 
Martens. | 

The Indian Chief is pole-bean, with us scarcely climbing, although 
Burr says it grows six or seven feet high. Foliage rather scanty, leaf- 
lets quite small (except those grown by us under the name Black 
Wax) ; inclined to lozenge shape, moderately taper pointed. Flowers 
white tinged with pink. Pods yellow from the first, when fully de- 
veloped, more or less sickle form, much swollen by the beans, tipped 
with a short stiff curved point, pale yellow, plentifully splashed with 
purple, ripe pods not materially different except that they are-strongly 
wrinkled; 4 1-2 and 5 1-2 inches long, containing four and five beans. 
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Fully developed beans white tinged with dark blue. Ripe beans ir- 
regularly globose, occasionally flattened sidewise, more or less oblong, 
black, inclining to purplish, eye usually protuberant. ‘Ten beans 
aver aged i in size 1-2 inch long, 3-8 inch broad, 9-32 inch ego 


6. RED CRANBERRY. 


Syn. Pearl without strings (U. S. Dept. of Agr. Rept. 1854), Card- 
inal bean (Martens) and according to the same authority in various 
places in Germany High violet cardinal bean, Cardinal bean without 
strings, Medium Imperial Pole-bean, Foul Wife-bean, Red round 
church or ducat pole bean, etc., etc. 

It is classed by Martens under Phaseolus sphaericus purpureus, 
Martens. 

The bean grown by us under the name Boston Market Pole Cran- 
berry is apparently identical with the Red Cranberry. 

According to Burr the Red Cranberry grows five or six feet high ; 
but with us it was only slightly inclined to run. Foliage only moder- 
ately abundant, leaflets large, broadly obovate, almost triangular, mod- 
erately taper pointed. Flowers white tinged with pink. Pods when 
fully developed nearly straight, much swollen by the beans, tipped with 
a medium stout straight or curved point, pale yellowish, with faint: 
rose-colored plashings. When ripe nearly cylindrical, swollen by the 
beans, wrinkled, light dun color, about 4 1-2 inches long, containing 
about four beans. Fully developed beans darker or lighter red, accord- 
ing to stage of development. Ripe beans very nearly globular, the eye 
usually protuberant, deep dark red. ‘The average size of ten beans was 
7-16 inch long, 3-8 inch broad, 5-16 thick. 

The hed Cranberry was cultivated in this country in 1828, and is 
mentioned in the U.8. Patent Office Report for 1854. Burr says that 
it has probably been longer and more generally cultivated in this 
country than any other variety. 


7. Dwarr Rep CRANBERRY. 


A bush variety of medium height, with no indication of twining, 
only moderately leafy, leaves rather light and with only a slight ineli- 
nation to curl, leaflets broadly ovate, taper pointed, occasionally five 
veined. Flowers pinkish white. Ripe pods rather small, almost 
straight, slightly knotted, with a straight or curved slender point, 
medium in length, four to four and one-half inches long, containing 
about four beans. Ripe beans globular or nearly so, often compressed at 
the ends, eye usually plane, occasionally protuberant, deep dark red. 
Average size of ten beans 13-32 inch long, 5-16 inch broad, 1-4 inch 
thick. ‘The ripe beans of this variety resemble somewhat the pole 
variety, but may be distinguished by their slightly oblong form and 
occasionally compressed ends. | 

It was in cultivation in this country in 1828. 


8. PaLE Dun RUNNER. 


One of the few pole beans that with us grew to any height. Foliage 
very abundant, leaflets large, broadly ovate, rather inclining to lozenge 
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shape, moderately taper pointed. Ripe pods straight or nearly so, 
swollen by the beans, wrinkled, tipped with aslender point of medium 
length. Pale dun color splashed with pale violet 5 to 5 1-2 inches 
long, containing about five beans. Ripe beans nearly globular, occas- 
ionally compressed at the ends, eye more or less protuberant, light 
brown or dun with a bright yellow ring about the eye and a peculiar 
polished shining appearance. ‘Ten beans averaged in size 15-32 inch 
long, 3-8 inch broad, 5-16 inch thick. 


9. DuN CRANBERRY. 


A strictly bush variety. Plant large and vigorous, 12-15 inches high 
quite bushy, foliage abundant, leaflets small, light colored, but in- 
clined to become curly, the terminal one wedge obovate or slightly 
heart shaped, the lateral ones similar, but very often irregular from 
unequal development of the two sides, short petioled, rather inclined 
to be obtuse. Flowers white tinged with pink. Pods, when fully de- 
veloped, light greenish yellow, slightly sabre form, swollen by the beans, 
tipped with a long and slender point ; when ripe, more strongly bent, 
brown, 4 to 4 1-2 inches long, containing about three beans. Fully 
developed beans pale yellowish white with veiny markings and a slight 
discoloration about the eye. Ripe beans rather oblong, occasionally 
compressed on the end, eye plane or slightly protuberant, pale dun, in- 
clining to yellow with a veiny network, a dark brown ring about the 
eye. Average size of ten beans 1-2 inch long, 5-16 inch broad, 1-4 
inch thick. 


10. GOLDEN CRANBERRY. 


Syn. Canadian, Round American Kidney (Burr). It is apparently 
identical with the sulphur-yellow globe bean of Martens, and by him 
classed under Phaseolus sphaericus sulfwreus, Martens, 

Plant medium in height, about ten inches, sometimes with a dis- 
tinct climbing habit, then much longer, leaves only moderately dense, 
with a slight tendency to become curly, leaflets broadly ovate, mode- 
rately short-pointed, flowers white, with aslight tinge of pink. Pods, 
when fully formed, light yellow, straight or nearly so, slightly swollen, 
tipped with a straight, stiff, quite short point about four inches long 
containing 3 to 4 beans. Fully developed beans pure white. Ripe 
beans nearly globular, very slightly oblong, eye plane or shghtly 
protuberant, pale sulphur yellow with veiny markings, a faint pale 
bluish ring about the eye. Average size of ten beans 11-32 inch 
long, 9-32 inch broad, 1-4 inch thick. It was apparently in cultiva- 
tion in this country in 1828. 


11. WHITE CRANBERRY. 


Syn. The Sophia bean (Martens) and, according to the same au- 
thority in various parts of Hurope, Haricot blanc, Haricot sophie, 
White wax pole bean without strings, Pearl bean, Newest extra wax 
sugar pole bean with yellow pods, Large field bean, American high 
wax bean, American white wax pole bean, etc. It is classed by Mar- 
tens under Phaseolus sphaericus albus, Martens. 
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The White Cranberry, according to Burr, grows five to six feet 
high, but with us scarcely climbing at al]. Only moderately leafy, 
leaflets of medium size, broadly ovate, rather short-pointed. Flowers 
white. Pods, when fully developed, straight or nearly so, somewhat 
swollen by the beans, tipped with a short stout point, pale yellow; 
when ripe strongly swollen, wrinkled, light dun color, about four 
inches long, containing aboutfour beans. Fully developed beans white 
with veiny markings. Ripe beans nearly globular, occasionally 
slightly compressed at the ends, eye plane or slightly protuberant, 
pure white,. with a faint veiny network and an ivory-like polish. 
Average size of ten beans 13-32 inch long, 11-32 inch broad, 9-32 
inch thick. It was in cultivation in this country in 1828. 


12. TuRTLE Soup. 


Syn. Tampico (Burr), Negro bean (Martens), and, according to the 
same authority, in various other places, Frijoles de Tampico, Pois 
violet, Pois a negres, Black Frijoles, Brazilion running bean, Brazil- 
ian dwarf bean, etc. It is classed by Martens under Phaseolus vul- 
garis nigerimus, Zuccagni. 

Plant rather slender in habit, with a decided tendency to climbing 
not much branched, foliage moderately abundant, leaves rather ligh 
green, no tendency to curliness, leaflets medium size, broadly wedg. 
obvate, the lateral often unequally developed, very short pointed 
Flowers purplish. Pods, when fully developed, pale yellow with pur- 
ple spots, some of them almost entirely dark blackish purple, quite 
strongly sabre-form, scarcely swollen by the beans, tipped with a 
short and rather stiff curved point; when ripe dun colored, not swol- 
len or wrinkled, four and one-half to five inches long, containing from 
four to five beans. Fully developed beans dark purplish black. Ripe 
beans oblong, kidney-form, flattened sidewise and occasionally com- 
pressed at the ends, jet black, shining when first shelled, but losing 
their lustre when old, ‘Ten beans averaged in size 13-32 inch long, 
1-4 inch broad, 5-32 inch thick. 


138. NEWINGTON WONDER. 


Syn. The Brown date bean (Martens), Early Brown or Liver colt 
ored bean (Bryant), Tan colored Dwarf bean (Loudon). It is classed 
by Martens under Phaseolus oblongus spadiceus, Savi. ‘The bean 
grown by us under the name of Karly Snap Shorts is apparently iden- 
tical with this. 

A bush bean of quite slender habit, not over ten inches high, but 
with slender runners much longer, slightly branched, foliage very 
abundant, rather dark green, not inclined to curl, leaflets very small, 
broadly ovate, rather short-pointed. Flowers purple. Pods, when 
fully developed, quite strongly bent, tipped with a short stout straight 
or curved point, pale yellowish green, often almost entirely covered 
with reddish purple, about four inches long, containing from four to 
five beans. Fully developed beans white with veiny markings. Ripe 
beans oblong, slightly kidney-form, not flattened on the sides, usually 
compressed on the ends so that they appear quadrangular, light brown 
or dun color with a veiny network and a yellow ring about the eye, 
small. Ten beans averaged 3-8 inch long, 1-4 inch broad, 3-16 inch 
thick. 
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14, WuHItTEe Wax. 


Syn. White German Wax. 

A very low bush bean, not over six inches high, stocky, not much 
branched, entirely without twining habit, leaves not very abundant, 
medium in color, not inclined to wrinkle, leaflets of medium size, 
broadly ovate, inclining to lozenge shape, the lateral often unequally 
developed, moderately taper pointed. Flowers white. Pods when 
fully developed light yellow, slightly bent, swollen by the beans, tipped 
with a slender slightly bent point of medium length ; when ripe sabre- 
form, stongly wrinkled, two and three-quarters to three and one-half 
inches long, containing two to three beans. Fully developed beans 
white with veiny markings. Ripe beans irregularly globular or slightly 
oblong, usually flattened sidewise, eye plane or slightly protuberant, 
pure white. Average size of ten beans, 7-16 inch long, 5-16 inch 
broad, 1-4 inch thick. 


15. Ivory Pop Wax. 


- A bush bean of slender growth, not much branched, about eight 
inches high, foliage not abundant, leaflets of medium size, broadly 
ovate, inclined to lozenge shape, taper pointed. Fowers white. Pods, 
when fully developed, white, slightly tinged with yellow, sabre-form, 
greatly swollen by the beans, tipped with a long and slender curved point. 
When ripe slender, strongly sabre-form, slightly wrinkled, not much 
swollen, about 3 1-2 inches long, containing about three beans. Fully 
developed beans white with veiny markings. Ripe beans oblong, occa- 
sionally slightly kidney form, slightly flattened sidewise, occasionally 
compressed at the ends, pure white. Average size of ten seed 13-32 inch 
long, 9-32 inch broad, 7-32 inch thick. According to Ferry this bean 
is of recent introduction. ' 


16. CRYSTAL WAx. 


A bush bean of slender habit, quite strongly branched, no indication 
of runners, not very tall, but inclined to be prostrate, foliage very 
abundant, leaves rather light green, not inclined to curl, leaflets very 
small, broadly ovate, the lateral often unequally developed, short 
pointed. Flowers white. Podsat first a peculiar translucent greenish 
pearl color; when fully developed, pale vellowish green deeply flushed 
with purple, quite strongly bent, much swollen by the beans, tipped 
with a slender point of medinm length; when ripe, pale dun, slightly 
wrinkled, 3 1-2 to 4 inches long, containing about three beans, Fully 
developed beans white with veiny markings. Ripe beans oblong, more 
or less kidney-form, slightly flattened sidewise, pure white. Average 
size of ten beans 13-32 inch long, 7-32 inch broad, 3-16 inch thick. 
It is chiefly distinguished from the preceding by the peculiar color of 
the young pods and the smaller more kidney-form beans. 


17. Waitt ALGERIAN WAX. 


A pole bean, with us scarcely climbing. Foliage rather scanty, 
leaflets broadly ovate, short pointed. Flowers white. Pods, when 
fully developed, yellow; when ripe, strongly bent, wrinkled, not much 
swollen by the beans, light dun yellow, tipped with a long slender 
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point, about 4 1-2 inches long, containing from four to five beans. 
Ripe beans, oblong, more or less kidney-form, slightly flattened side- 
wise, ends often slightly compressed, pure white, with an indistinct 
veiny network and an ivory polished appearance. Average size of ten 
beans 13-32 inch long, 1-4 inch wide, 7-32 inch thick. 


18. Mont D’Or. 


Syn. Golden Butter (Bliss), Butter or Wax (Vilmorin). | 

Although advertised as a pole bean, as grown by us it could as well 
be grown as a bush bean without poles. \ Foliage abundant, leaflets of 
medium size, broadly obovate or almost triangular, taper pointed. 
Flowers purplish. Pods when fully developed, bright yellow with 
occasional purple splashes, more or less sickle form, somewhat swollen by 
the beans, tipped with a moderately short, stout, slightly curved point; 
when ripe, scarcely swollen, slightly wrinkled, almost cylinrical, light 
dun yellow, about five inches long, containing from four to five beans. 
Fully developed beans, dark reddish purple with veiny markings. Ripe ~ 
beans, oblong, not kidney form, the eye often protuberant, very slightly 
flattened on the sides, rarely compressed at the ends, dark brown indis- 
tinctly mottled with dull purple. Average size of ten beans, 1-2 inch 
long, 11-32 inch broad, 9-382 ingh thick. 


19. DwarF Monr D’OrR. 


A bush bean growing not over twelve inches high with no twining 
habit at all.. Foliage quite abundant, somewhat inclined to a wrinkled 
curly appearance, leaflets broadly ovate, taper pointed. Flowers pur- 
plish. Pods, when fully developed, pale cream color, obscurely flecked 
with purple, slightly sickle form, somewhat swollen by the beans, tipped 
with a straight point; when ripe quite strongly bent, slightly wrinkled, 
dun color, 3 1-2 to 4 1-2 inches long, containing from three to four 
beans. Fully developed beans dark reddish purple ; ripe beans oblong, 
not kidney-form, very slightly flattened at the sides, not compressed 
on the ends, jet black. Average size of ten beans 13-32 inch long, 
9-32 inch broad, 1-4 inch thick. | 


20. DwarF BLAck Wax. 


Syn. Black Wax, Butter (Harris). 

A very low bush bean, about eight inches high, not much branched, 
very leafy, no indication ofrunners. Leaves dark green, quite inclined 
to curliness, leaflets rather small, broadly ovate, short pointed, the 
lateral often irregularly developed. Flowers purplish. Pods when 
fully developed, bright waxy yellow, quite strongly sabre-form, tipped 
with a curved rather slender point of medium Jength; when ripe, much 
shrunken, inclosing the beans very tightly, wrinkled, dark dun yellow, 
3-4 inch long, containing two to three beans. Beans oblong, very 
slightly kidney-form, scarcely flattened sidewise, not compressed on 
the ends, jet black. ‘The average size of ten beans measured was 7-16 
inch long, 1-4 inch broad, 1-4 inch thick. These beans may be dis- 
tinguished from the preceding by their greater proportionate length 
and by not having the pods flecked with purple. 
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21. GoLpDEN BuTTteR Wax. 


A low bush bean with no twining habit, slightly branched, foliage 
not very abundant, leaflets medium size, broadly ovate inclining to 
triangular, taper pointed. Flowers purplish. Pods, when fully de- 
veloped, slightly bent, pale yellow, slightly transparent so that the 
black color of the beans is manifest; when ripe much shrunken and 
wrinkled, adhering closely to the beans, dark dun yellow, 3 1-2 to 
4-1-2 inches long, containing about three beans. Beans oblong, kid- 
ney-form, almost cylindrical, occasionally slightly compressed at the 
ends, jet black, shining. Average size of ten beans 1-2 inch long, 1-4 
inch wide, 7-32 inch thick. These may be distinguished from the two 
pea ne by the kidney shape and by their still greater proportionate 
ength. 


22. *DWARF GOLDEN WAX. 
Syn. York Dwarf Wax (Gregory). 


A bush bean of rather stocky habit and no indication of runners, not 
much branched, foliage not very abundant. Leaves dark green, quite 
curly, leaflets rather large, broadly ovate, rather short pointed. Flowers 
creamy white. Pods, when fully developed, light yellow with purple 
markings, slightly bent, swollen by the beans, tipped with a short and 
slender straight or curved point, when ripe slightly wrinkled, dark dun 
yellow, 3 3-4 to 41-2 inches long, containing three to four beans, 
Fully developed beans pale rose color with white streaks and spots. 
Ripe beans oblong, not compressed at the ends, very slightly flattened 
sidewise, eye plane or very slightly sunken, the half about the eye 
mottled with dull purple, the rest white. Average size of ten beans 
15-32 inch long, 9-32 inch broad, 1-4 inch thick. These beans are 
said to have been introduced into this country by Gregory in 1871 
under the name of York Dwarf Wax. 


93, HARLY CHINA. 


Syn. China, Red-eyed China (Burr), Red Eye (Gregory), China 
Red Hye (Landreth), Early China Red Eye (Ferry), Chinese Date 
Bean (Martens), Fagiuoli uani della China (Savi before 1822). Ac- 
cording to Martens they are called by the following names in various 
places: In the Island Bourbon, Haricot Marbre; in Canada, Dwarf 
Karly Canada; in Turin, Venice, Paris, Lausanne and Stuttgart, 
Sugar-asparagus-bush bean ; in Bopnfigen Cuckoo bean ; in Bamberg, 
Red Speckled Spring bean ; in Lubbenau, Red Speckled bush bean ; 
in Dresden and GOttingen, Early English Dwarf bean ; and in Chris- 
tiana, Harly Hagle bush bean, Haricot Chimois and China Dwarf-bean. 
It is classed by Martens under Phaseolus oblongus alboruber, Savi. 

The Early China is a vigorous, not twining, moderately branched 
bush bean, with abundant foliage. Leaves dark green, somewhat curly, 
leaflets of, medium size, broadly ovate, taper pointed. Flowers white. 
Pods, when fully developed, light greenish yellow, straight or nearly 
so, not much swollen by the beans, tipped with a long, moderately stiff 
straight point; when ripe slightly bent, scarcely swollen by the beans, 
parchment like, light dun color, four and five inches long, containing 
from two to three beans. Fully developed beans white with veiny 
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markings, the half about the eye covered with pink splashings. Ripe 
beans oblong, very slightly flattened sidewise, slightly compressed on 
the ends, eye plane or very slightly sunken; white, with a large spot 
around the eye, dark red mottled with light brown or dun color, 
Average size of ten beans 15-32 inch long, 5-16 inch broad, 9-32 inch 
thick. 

According to Martens this bean was described by Savi in Italy pre- 
vious to 1822. It was cultivated in this country in 1828 and is men- 
tioned by Browne (U. 8. Patent Office Report) in 1854. 

We are unaware that any analysis of the string bean in edible con- 
dition has heretofore been made; we therefore append one of this 
variety made by Dr. 8S. M. Babcock, chemist to the Station. 

August 9, 1882. String beans of the Early China variety in edible 
condition, pod and bean. 
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24. TRUE WHITE PEA BRAN. 


A rather slender bush bean, with a distinct twining habit, rising 
about ten inches high, but inclined to fall over and run along the 
ground, quite strongly branched. Leaves abundant, of medium color, 
not inclined to curl. Leaflets rather smail, broadly wedge obovate, , 
taper pointed. Flowers white. Pods, when fully developed, light 
greenish yellow, straight, or nearly so, swollen by the beans, tipped 
with a rather stont, curved point, of medium length; when ripe, dun 
color, parchment-like, not swollen by the beans, 2 3-4 to 3 3-4 inches 
long, containing about three beans. Fully developed bean white, with 
veiny markings. Ripe beans globular, or nearly so, showing a great 
teudency to split open on the back while ripening; white, with an 
indistinct, veiny network. Ten beans averaged in size 5-16 inch 
long, 9-32 inch broad, 1-4 inch thick. 


25. PEA-BEAN. 


Syn. Navy. Burr gives the preference to Pea-Bean, which we have 
followed, though it would be better to adopt the name Navy as dis- 
tinguishing it from the preceding. 

A bush bean of rather slender habit, though not at all twining; 
much branched. Foliage abundant. Leaves rather light green, not at 
all inclined to be curly. Leaflets for the most part rather small, but 
with occasional ones of larger size, broadly wedge obovate, rather 
short-pointed. Flowers white. Pods, when fully developed, light 
yellow ; straight, or nearly so; tipped with a slender, straight or curved 
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point; when ripe, slightly swollen by the beans, rather flat, dun 
color, 31-2 to 4 inches long, containing three to four beans. Fully 
developed beans white, with veiny markings. Ripe beans oblong, 
not kidney-form, slightly flattened sidewise, not compressed at the 
ends ;.white, with an indistinct, veiny network. Average size of ten 
beans 11-32 inch long, 1-4 inch broad, 3-16 inch thick. The ripe 
beans of this variety are very easily distinguished from the preceding 
by their smaller size and oblong shape. 


26. WHITE MARROW. 


Syn. White Marrowfat, Dwarf White Cranberry, White Egg 

(Burr), Large White Marrow, Mountain, Marrow, White Corn Hill. 

It was grown by us under the names White Corn Hill, Marrow, 
White Marrow, and Large White Marrow or Mountain; and these 
proved to be apparently identical. 

. A bush bean of rather slender habit, and a distinct tendency to 
twining. Not very much branched. Foliage not very abundant, not 
curly, medium in color. Leaflets rather large, broadly wedge-shaped, 
the lateral often unequally developed, rather taper-pointed. Flowers 
white. Pods, when fully developed, pale greenish yellow, straight or 
slightly bent, swollen by the beans, tipped with a slender point of 
medium length; when ripe, more or less bent, slightly flattened, much 
swollen by the beans, dun color, 3 3-4 to 4 3-4 inches long, containing 
two to three beans. Fully developed beans white, with veiny mark- 
ings. Ripe beans oblong, rarely slightly kidney form, and flattened 
sidewise, not compressed on the ends, having a great tendency to split 
open on the back while ripening; white, with a veiny network. 
Average size of ten beans 1-2 inch long, 5-16 inch broad, 9-32 inch 
thick. 

It was in cultivation in this country in 1828. 


27. WHITE SCIMETAR. 


A bush bean of ordinary habit, not twining, about ten inches 
high. Leaves rather dark green, not inclined to wrinkle. Leaflets of 
medium size, broadly wedge-shaped, occasionally heart-sharped, rather 
short-pointed. Flowers white. Pods, when fully developed, light 
greenish yellow, straight, or nearly so, swollen by the beans, tipped 
with a slender, curved point of medium length; when ripe, somewhat 
flattened, slightly swollen, parchment-like, dun color, about 6 1-2 
inches long, containing three to four beans. Fully developed beans 
white, with veiny markings., Ripe beans oblong, kidney-form, quite 
strongly flattened sidewise, slightly compressed at the ends, white, 
with a veiny network, and ivory, polished appearance. ‘Ten beans 
averaged in size 17-32 inch long, 5-16 inch broad, 1-4 inch thick. The 
ripe beans may be distinguished from the preceding by their greater 
flatness and polished appearance. 


28. YELLOW-EYED CHINA. 


Syn. Improved Yellow Eye (Gregory). 
A vigorous bush bean, not twining or much branched, about sixteen 
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inches high. Foliage abundant, of medium color, not inclined to be- 
come wrinkled. Leaflets rather large, broadly. obovate, the Jateral 
often irregularly developed, short-pointed. Flowers white. Pods, 
when fully developed, pale greenish yellow, straight, or nearly so, 
slightly swollen by the beans, tipped with a straight, stiff point; when 
ripe, nearly cylindrical, considerably swollen by the beans, light dun 
yellow, about 4 1-2 inches long, containing about three beans. Fully 
developed beans white, with veiny markings and a purple ring around 
the eye. Ripe beans oblong, occasionally slightly kidney-form, slightly 
flattened sidewise, not compressed on the ends, white, with the half 
about the eye yellowish brown. Average size of ten beans 17-32 inch 
long, 11-32 inch broad, 5-16 inch thick. | 


29. WHITE FLAGEOLET. 


A vigorous bush bean, with no tendeney to twining, ten to twelve 
inches high, moderately branched, quite leafy. Leaves dark green, quite 
curly. Leaflets rather small, broadly ovate, often slightly heart-shaped, 
short-pointed, rather thin and papery. Flowers white. Pods, when 
fully developed, light green, somewhat curved, with a long and slender, 
straight or curved point; when ripe, very slightly swollen, almost 
cylindrical, parchment-like, tan colored, from 4 to 4 1-2 inches long, 
containing about three beans. Fully developed beans white, with 
veiny markings. Ripe beans oblong, kidney-form, flattened sidewise, 
not compressed at the ends, white, with a veiny network, and a pol- 
ished, ivory-like appearance. Ten beans averaged in size 15-32 inch 
long, 1-4 inch broad, 3-16 inch thick. 


30. IMPROVED GREEN FLAGEOLERT. 


A bush bean, with no appearance of runners, quite strongly 
branched, twelve to fifteen inches high. Foliage abundant, rather dark 
green. Leaflets medium size, broadly wedge obovate, inclining to tri- 
angular, rather taper pointed. Flowers white. Pods, when fully de- 
veloped, dark green, quite strongly bent, not swollen or turgid, tipped 
with a long, slender point; when ripe nearly cylindrical, slightly 
swollen, parchment like, tan color. About four and one-half inches 
long, containing about three beans. Fully developed beans light pea 
green. Ripe beans oblong, quite strongly kidney-form, flattened side- 
wise, not compressed at the ends, white or occasionally greenish with 
a velny network and a polished ivory-like appearance. Average size 
of ten beans 15-32 inch long, 1-4 inch broad, 3-16 inch thick. 
The green color of the ripe beans is the main point of distinc- 
tion between this and the preceding, but in our own case this color 
nearly disappeared in one season’s growing. It seems more than prob- 
able, therefore, that this variety is as yet an unestablished form of 
the preceding. | 7 


31. DwarRF GERMAN WAX. 


A rather stout bush, bean with no tendency to twining, about eight 
inches high, moderately branched. Foliage abundant, dark green, quite 
curly. Leaflets broadly ovate inclining to triangular, taper pointed. 
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Flowers white. Pods, when fully developed, clear waxy yellow, some- 
what sabre-form, much swollen by the beans, tipped with a short 
curved point; when ripe somewhat wrinkled, tan colored, 3 1-2 to 4 
1-2 inches long, containing about three beans. Fully developed beans 
white with veiny markings. Ripe beans oblong, kidney-form, slightly 
flattened at the sides, usually slightly compressed at the ends, white 
with a yeiny network. Average size of ten beans 17-32 inch long, 
1-4 inch broad, 3-16 inch thick. It is to be distinguished from No 
14 by the oblong shape of the ripe beans. 


32. Boston DWARF WAX. 


A low bush bean with no twining habit, not much branched nor 
very leafy, leaflets of medium size, broadly ovate, inclining to lozenge 
shape, taper pointed. Flowers white, slightly tinged with pink. Pods 
when fully developed yellow, when ripe much contracted, enclosing the 
seeds very tightly, dark dun color, from three to four inches lobg, con- 
taining about tnree beans. Ripe beans varying from dark dun to dark 
brown, with a black ring about the eye, oblong, slightly kidney form, 
slightly flattened sidewise, rarely slightly compressed at the ends. 
Average size of ten beans 15-32 inches long, 1-4 inch broad, 1-4 inch 
thick. 


33. EARLY RACHEL, 


Syn. The Rachel bean (Martens). 

According to the same authority they are known in Canada as 
Early Rachel or Quail-head beans. T’hey are classed by Martens 
under Phaseolus oblongus Iachelianus; Martens. 

A bush bean, of medium habit, entirely without runners or tendrils, 
quite tall, about fifteen inches, moderately branched. Foliage not very 
abundant, dark green, not curly. Leaflets quite large, obovate, often 
slightly heart-shaped, rather short pointed. Flowers very nearly pure 
white, a slight tinge of pink. Pods, when fully developed, green, 
straight or nearly so, quite strongly swollen by the beans, tipped with 
a medium straight or curved point; when ripe, slightly curved, light 
dun yellow, about five inches long, containing from three to four 
beans. Fully developed beans muddy dun color, with a purple ring 
about the eye.. Ripe beans oblong, kidney-form, slightly flattened 
sidewise, not compressed on the ends, dark brown, white on one end, 
and a dark line about the eye. In every case noticed the white end of 
the bean was turned toward the point of the pod. The seed planted 
by us had an occasional bean withont any white color, and of the 
beans raised from this seed about two-thirds had no white ends, 
Average size of ten beans 17-32 inch long, 9-32 inch broad, 1-4 inch thick, 


34. EaRLY MOHAWK. 


Syn. arly Brown Six Weeks (Landreth), Purple Speckled Date 
bean (Martens). 

According to the same authority they are known by the following 
names in various places: Long Red Speckled kidney bean in 
Canada, Fagiolo Americano in France, Fagiolo di Montagna in Italy, 
Early Dwarf bean, Variegated Strawberry bean, Red Speckled Lady 
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bean, Earliest Red Speckled Brazilian Dwarf bean, etc., in Germany. 
It is classed by Martens under Phaseolus oblongus purpureovariegatus, 
. Martens. 

A rather stout bush bean, with no tendrils, about twelve inches in 
height, quite bushy. Foliage not very abundant, dark green, somewhat 
curly. Leaflets large, broadly wedge obovate, taper pointed. Flowers 
white, slightly tinged with pink. Pods, when fully developed, light 
green, almost straight, slightly swollen by the beans, tipped with a long 
straight or curved point; when ripe, slightly bent, ‘almost cylindrical, 
light dun yellow, 4 3-4 to 5 1-4 inches long, containing about four 
beans. Ripe beans oblong, usually slightly kidney-form, almost cylin- 
drical, occasionally slightly compressed at the ends, dull reddish pur- 
ple streaked and mottled with light brown. . Average size of ten beans 
19-32 inch long, 9-32 inch broad, 1-4 inch thick. 

It was in cultivation in this country in 1828, and we may suspect is 
one of the native beans of this country. 


35, FRENCH EMILE. 


A low, stocky bush bean, without tendrils or twining habit, eight to 
ten inches high, little branched. Foliage abundant, rather dark-green, 
somewhat curly. Leaflets of medium size,broadly obovate, taper pointed, 
rarely slightly heart-shaped. Flowers white, with a very slight tinge 
of pink. Fully developed pods green, somewhat sabre-form, tipped 
with a slender straight or curved point; three and three-fourths to 
four and one-half inches long, containing about three beans; ripe 
beans oblong, occasionally slightly kidney form, almost cylindrical, 
rarely slightly compressed at the ends, dark chocolate purple mottled 
with light brown. Average size of ten beans, 12-32 inch long, 9-32 
inch broad, 1-4 inch thick. The ripe beans resemble somewhat those 
of the Early Mohawk, but may easily be distinguished by their shorter 
proportionate length and general lighter appearance. 


36. Brst oF ALL. 


A bushy bean of medium size, with no twining habit, about twelve 
inches high. Leaflets large, obovate, taper pointed. Flowers pinkish 
white. Pods green when young; when fully developed yellow, more 
or less blotched with rose-color, smooth, almost straight, much 
swollen by the beans, tipped with a blunt curved point; when ripe 
not very much swollen, slightly wrinkled, almost cylindrical, pale dun 
yellow, five to five and one-half inches long, containing from three to 
four beans. Fully developed beans white mottled with pale rose-color. 
Ripe beans oblong, very slightly kidney-form, somewhat flattened 
sidewise, rarely slightly compressed on the ends, light brown, mottled 
and streaked with dull red, a yellow ring about the eye. Average size 
of ten beans 1-2 inch long, 9-32 inch broad, 1-4 inch thick. 

The color of these beans is very similar to Horticultural and Inter- 
mediate Horticultural, but they may be easily distinguished by the 
oblong, slightly flattened form of Best of All. 
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~—87. Karty FEerve|r. 


“Syn. White’s Early (Burr). 

_ A bush bean, of medium habit, about twelve inches high, but send- 
ing out long runners like a pole bean. Foliage quite thick, light green, 
not curly, stems and petioles with dark purplish lines. Leaflets quite 
small, broadly wedge obovate, the lateral often irregular from unequal 
development of the upper side, short pointed. Flowers white, striped 
with purple. Pods, when fully developed, dark green, splashed with 
dark purple, especially on the sunny side, quite strongly curved, much 
swollen by the beans, tipped with a short, stout curved point ; when 
ripe flattened, parchment-like, dun color, four and one-half to five and 
one-half inches long, containing from three to four beans. Fully de- 
veloped beans white, with veiny markings. Ripe beans oblong, quite 
strongly kidney-form, flattened sidewise, rarely compressed at the ends, 
varying from almost pure white to white mottled and streaked with 
various shades of dull blue and drab. Average size of ten beans 
17-32 inch long, 5-16 inch broad, 7-32 inch thick. 


38. WuiTE KIDNEY. 


Syn. Kidney, Large White Kidney, Royal Dwarf, the White Date 
Bean (Martens). 

According to the same authority it is called by the following 
names in various places: in Canada, Imperial Dwarf Kid- 
ney, and Dwarf Long Dutch White; in Spain, Judias blancas; in 
Naples, Fagioli a cannellini; in Venice, Fasoloni bianchi ; in France, 
Rognon de coq, and Haricot suisse blanc nain; in Germany, Early 
White Club bean, White Cylindrical Dwarf bean, Long-podded White 
Dwarf Kidney bean, etc., etc. It is classed by Martens under Phase- 
olus oblongus albus, Martens. 

A rather stocky bush bean without twining habit. Leaves rather 
light green with no tendency to curl. Leaflets rather large, wedge ob- 
ovate inclined to diamond shape, rather taper pointed. Flowers 
white. Pods, when fully developed, straight or nearly so, light yellow, 
tipped with a long slender straight point; when ripe nearly cylindrical, 
slightly. swollen, parchment-like, pale dun yellow, about six inches 
long, containing three to four beans. Fully developed beans white, 
with veiny markings. Average size of ten beans 5-8 inch long, 5-16 
inch broad, 1-4 inch thick. It was in cultivation in this country in 
1828. 


39. Lona YELLOW Six WEEKS. 


Syn. Six Weeks, Yellow Six Weeks (Burr), the Gold bean (Martens). 

According to Martens it is known in Canada as Montreal Bean; in 
Italy as Fagiolo della regina; in France as Haricots ronds printaniers; 
in Germany as Early Yellow Princess Dwarf bean, Yellow Egg bean, 
etc. It is classed by Martens under Phaseolus ellipticus aureus, 
Zuccagni. 

A vigorous bush bean, with no tendency to twining, quite well 
branched. Foliage very abundant, dark green, slightly inclined to curl. 
Leaflets rather large, broadly ovate, sometimes heart shaped, quite short 
pointed. Flowers white, tinged with pink. Pods, when fully devel- 
oped, light yellowish green, slightly sabre-form, scarcely swollen by the 
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beans, tipped with a long slender straight point; when ripe more bent, 
almost cylindrical, parchment like, dun color, from four to six inches 
long, containing from three to four beans. Fully developed beans 
greenish white with veiny markings; ripe beans oblong, kidney-form, 
scarcely flattened sidewise, rarely compressed on the ends, varying from 
yellowish brown when first shelled to light brown when older, with a 
dark ring about the eye. Average size of ten beans 19-32 inch long, 
9-32 inch broad, 1-4 inch thick. ee 
It was in cultivation in this country in 1828. 


40. DwarF RUSSIAN. 


A bush bean of medium habit with no indication of runners, twelve 
to sixteen inches high, moderately branched. Foliage quite abundant, 
rather dark green,slightly inclined to become curly. Leaflets of medium 
size, broadly ohovate, taper pointed, especially the terminal one. 
Flowers purplish. Pods, when fully developed, pale yellow splashed 
with purple, especially near the end and along the dorsal and ventral 
sutures, straight or nearly so, not markedly swollen by the beans, tipped 
with a medium slender point, the beans placed rather widely apart ; 
when ripe nearly cylindrical, parchment like, pale dun color, about six 
inches long, containing about four beans. Fully developed beans white 
with veiny markings. Ripe beans oblong, scarcely kidney-form, 
slightly flattened sidewise, not compressed at the ends, light dun color 
with a darker ring about the eye and a peculiar rongh feeling when 
handled. According to Gregory this is a new bean lately sent out by. 
Vilmorin & Cie, of Paris. 


41. KeENtTucKY WONDER. 


A pole bean, with us scarcely running, though occasional plants run 
up four or five feet. Foliage moderately abundant. Leaflets broadly oval, | 
rather taper-pointed. Flowers white. Pods, when ripe, straight or 
curved, much swollen by the beans, wrinkled, almost cylindrical, about 
seven inches long, containing about seven beans. Ripe beans oblong, 
occasionally slightly kidney-form, slightly flattened sidewise, rarely 
compressed on the ends, dark brownish drab with veiny markings. A 
yellowish red ring about the eye, and a polished appearance. Average 
size of ten beans 18-32 inch long, 9-32 inch broad, 7-32 inch thick, 


42. EARLY DuN COLORED. 


A bush bean, of medium habit and no indication of tendrils, ten to 
fifteen inches high, moderately branched. Foliage abundant, rather 
curly. Leafletsrather large, broadly obovate, the lateral often irregularly 
developed, taper pointed. Flowers white, slightly tinged with pink, 
Pods, when fully developed, pale green with a peculiar striated hairy 
appearance, though perfectly smooth, straight, or nearly so, very 
slightly swollen by the beans, tipped with a long curved point ; when 
ripe cylindrical, parchment like, light dun color, from four to five 
inches long, containing about four beans. Fully developed beans a 
peculiar slate drab or dun color with a purple ring about the eye. 
Ripe beans oblong, usually slightly kidney-form, nearly cylindrical, 
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frequently compressed on the ends, dark dun brown with an almost 
black ring about the eye. Average size of ten beans 9-16 inch long, 
1-4 inch broad, 1-4 inch thick. ; 

According to Burr this variety has been cultivated fora long time 
in England and other parts of Europe. It was cultivated in this 
country in 1828. 


43. MARBLEHEAD CHAMPION. 


One of the few pole beans that grew to any size, seven to nine feet 
high, ratherslender. Foliagenot veryabundant. Leaflets broadly oval, 
rather stout pointed. Flowers purple... Ripe pods strongly curved, not 
much swollen by the beans, wrinkled, tipped with arather short point, 
pale dun yellow, five and three-fourths to six and one-fourth inches 
long, containing five to six beans. Ripe beans oblong, slightly kidney- 
form, more or less flattened sidewise, frequently compressed at one end, 
rarely at both, light brown or dun, finely mottled with chocolate. 
Average size of ten beans 19-32 inch long, 9-32 inch broad, 1-4 inch 
thick. 


44, REFUGEE. 


Syn. One Thousand to One (Burr), Brown Speckled Valentine (Lan- 
dreth), Turkish Date Bean (Martens), and according to the same au- 
thority it is called by the Missouri Indians Ohmenik pusaebne; on the 
Bourbon Island, Haricot lilas vert ; in Algiers, Haricot noir and Hari- 
cot de Bagnols; in Lisbon, Haricot bleu; in Venice, Fasioi faraoni ; 
in Lausanne and Paris, Haricot suisse gris and Haricot gris de Bag- 
nols ; in Germany, variegated Dutch and American Dwarf bean, Black 
Speckled Lady bean, Blue Dwarf bean, etc., cte. It is classed by Mar- 
tens under Phaseolus oblongus turcicus, Savi. 

A bush bean, of medium habit, not much branched and with no 
tendency to twining, eight to ten inches high. Foliage quite abund- 
ant, rather light green, not curly. Leaflets smal], broadly ovate in- 
clined to diamond-shaped, taper pointed. Flowers purplish. Pods, 
when fully developed, light yellow, sparingly spotted and splashed with 
dark purple, sabre-form, slightly swollen by the beans, tipped with a 
long, strongly bent, stout point ; when ripe cylindrical, parchment- 
like, dun color, four and three-fourths to five and one-fourth inches 
long, containing from three to four beans. Fully developed beans 
white nearly covered with lilac splashings. Ripe beans oblong, slightly 
kidney-form, almost cylindrical, rarely compressed at the ends, dark 
reddish purple splashed and mottled with light brown or dun color. 
Average size of ten beans 17-32 inch long, 1-4 inch broad, 7-32 inch 
thick. | 

It was cultivated in this country in 1828. 


45, GALEGA. 


Syn. Large Refugee (Henderson). 

A rather slender but very luxuriant bush bean, with no twining 
habit. Leaves rather light green, not wrinkled. Leaflets of medium 
size, broadly wedge obovate, often rather diamond-shape, very taper 
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pointed. Flowers purplish. Pods when fully developed pale greenish 
yellow, abundantly striped and splashed with purple, straight or slightly 
sabre-form, tipped with a short, blunt almost straight point ; when 
ripe scarcely swollen by the.beans, almost cylindrical, parchment like, 
light dun _ yellow, five to six inches long, containing about four beans. 
Fully developed beans dark purple with abundant white spots. Ripe 
beans oblong, kidney-form, nearly cylindrical, rarely compressed at the 
ends, purplish black splashed and mottled with light brown or dun 
color. Average size of ten beans 9-16 inch long, 1-4 inch broad, 
7-32 inch thick! 

This bean resembles in many respects the Refugee, from which it is 
said to have been derived. It may be readily distinguished from it by 
the slightly larger size and general darker appearance of the ripe beans, 


46. Rep KIDNEY. 


Syn. Red French Kidney (Ferry), Chilian (Burr). 

A bush bean, of ordinary habit, not much branched and with no 
tendency to twining, 12 to 14 inches high. Foliage not very abundant, 
of medium color, not curly. Leaflets rather large, broadly wedge obo- 
vate, medium pointed. Flowers white with a slight tinge of pink. 
Pods, when fully developed, light greenish yellow, straight or nearly so, 
tipped with a slender point of medium length; when ripe slightly 
swollentby the beans, somewhat flattened, slightly wrinkled, parchment 
like, light dun yellow, five to five and a half inches long, containing 
about three beans. Fully developed beans light rose color. Ripe 
beans oblong, kidney-form, flattened sidewise, frequently compressed 
on the ends, light red changing to light brown. Average size of ten 
beans 21-32 inch long, 5-16 inch broad, 1-4 inch thick. 


47, CANADIAN WONDER. 


Syn. Rose (Gregory). 

The Rose,alth Sea advertised «s a new bean is apparently identical 
with the Canadian Wonder. 

A rather stout bush bean, with no twining habit, about eighteen 
inches high, mot very much branched. Foliage abundant, rather dark, 
slightly curly, Leaflets large, broadly wedge shape, inclining to triangu- 
lar, the lateral sometimes irregularly developed, rather short pointed. 
Flowers white tinged with pink. Pods, when fully developed, pale yel- 
low, almost straight, not much swollen by the beans, tipped with a 
long curved point ; when ripe nearly cylindrical, parchment like, light 
dun color, five and three-fourths to six and three-fourths inches long, 
containing from three to four beans. Fully developed beans bright 
rose color. Ripe beans oblong, quite strongly kidney-form, flattened 
sidewise, unusually strongly compressed on the ends, very dark red. 
Average size of ten besns 11-16 inch long, 11-32 inch broad, 1-4 


inch thick. 


48. Rep FLAGEOLFT, 


A medium growing bush bean, with no twining habit, twelve to four- 
teen inches high, quite strongly ‘branched. Foliage abundant, rather 
Light green, not wrinkled. Leaflets medium in size, broadly obovate 
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taper pointed. Flowers pinkish white. Pods, when fully developed 
yellow, straight or nearly so, tipped with a long slender point.; when 
ripe swollen by the beans, not flattened, parchment like, dun color, 
six to six and a half inches long, containing about three beans. Fully 
developed beans white with a tinge of red. Ripe beans oblong, slightly 
kidney-form, slightly flattened sidewise, unusually more or less com- 
pressed on the ends, dark red shading almost to black. Average size 
of ten beans 5-8 inch long, 5-16 inch broad, 1-4 inch thick. 


49. Purpre FLAGEOLET. 


% 

A strongly branched leafy bush bean, without twining habit, twelve 
to fifteen inches high. Leaflets rather small, obovate, inclining to 
lozenge shape, taper pointed. Flowers purple. Pods when fully 
developed, dark green, very broad, straight or slightly bent, tipped 
with a long slender point ; when ripe, slightly swollen by the beans, 
almost cylindrical, dun color, 4 3-4 to 5 1-4 inches long, containing 
from two to three beans. Ripe beans oblong, slightly kidney-form, 
flattened sidewise, rarely compressed at the ends, dull dark purple, 
almost black. Average size of ten beans, 9-16 inch long, 9-32 inch 
broad, 7-32 inchjthick. They are easily distinguished from the preced- 
ing by the green color of the pods and the purple color of the beans. 


50. TRANSYLVANIAN BUTTER. 


A pole bean, with us scarcely climbing, not more than one foot high. 
Foliage quite abundant, dark green. Leaflets small, obovate inclining 
to triangular, short pointed. Flowers purplish. Pods, when fully 
developed, very broad, dark green, almost entirely covered with purple 
stripes ; when ripe, much swollen by the beans, straight or nearly so, 
wrinkled, parchment like, dun color with dark purple stripes, 3 1-2 to 
4 inches long, containing about three beans. Ripe beans, lenticular, 
pale dirty blue shading off into bluish duncolor. Average size of ten 
beans, 1-2 inch long, 3-8 inch broad, 9-32 inch thick. 


51. Case KNIFE. 


Syn. Dutch Case Knife, the German Sword bean (Martens). Accord- 
ing to the same authority it is known by the following names in various 
places: In Zurich, White Seeded Sword-Grease-Pole bean ; in Ulm 
aud Stuttgart, High Sword bean; in Hohenheim, Large White Sword 
bean, Broadsword Pole bean; in Bopfingen, White Sword bean; in 
Munich, Largest Broadsword Pole bean; in England, Large Dutch 
Kidney bean; in Canada, Case Knife Runner bean, etce., etc. 

A pole bean, growing six feet or over in height. It is said by Mar- 
_ tens to grow as high as fifteen feet in Germany, rather slender. Foliage 
scanty. Leaflets broadly oval, slightly heart-shaped, almost as broad as 
long, short pointed. Flowers white. Pods, when fully developed, 
pale greenish yellow, straight or slightly sabre-form, very broad and 
very flat, scarcely distended by the beans, tipped with a slender bent 
point ; when ripe very papery, light dun yellow, 7 to 7 1-2 inches long, 
containing about five beans. Fully developed beans white with veiny 
markings. Ripe beans oblong, very broad, kidney-form, strongly 
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flattened sidewise, occasionally compressed on the ends, white with 
veiny markings. Average size of ten beans, 5-8 inch long, 3-8 inch 
broad, 7-32 inch thick. It was in cultivation in this country in 1828. 


52. MARSHALL. 


A pole bean growing form seven to ten feet high. Foliage abundant, 
rather dark green. Leaflets large, broadly obovate, inclining to triangu- 
lar, taper-pointed. Ripe pods much swollen and wrinkled, sabre-form, 
somewhat flattened, parchment like, light dun yellow, 6 1-2 to 7 inches 
long, containing from four to five beans. Ripe beans, oblong, very 
broad, kidney-form, quite strongly flattened sidewise, rarely compressed 
at the ends, pale dun yellow, striped with brighter yellow in rings con- 
centric with the eye, a dark reddish brown ring about the eye. 
Average size of ten beans, 9-16 inch long, 11-32 inch broad, 7-32 inch 
thick. . 


53, YELLOW PoppED WHITE WAX. 


A pole bean that with us was scarcely climbing, and very unhealthy 
throughout its whole growth. Flowers white. Pods, when filly 
developed, yellow; when ripe, strongly bent and wrinkled, somewhat 
swollen by the beans, rather flat, pale dun yellow, 5 3-4 to 6 3-4 inches 
long, containing from six to seven beans. Ripe beans oblong, kidney- 
form, quite strongly flattened sidewise, rarely slightly compressed on 
the ends, white with veiny markings. Average‘size of ten beans 5 8 
inch long, 5-16 inch broad, 3-16 inch thick. 


54. GIANT Rep WAX. 


A pole bean, with us only slightfy climbing, not over two feet high. 
Foliage quite abundant. Leaflets rather large, broadly oval, slightly 
heart-shaped, short pointed. Pods, when fully developed, straight or 
nearly so, much swollen by the beans, pale yellow; when ripe, much 
curved, swollen and wrinkled, pale dun yellow, 5 to 6 1-2 inches long, 
containing about four beans. Ripe beans, oblong, very broad, not 
kidney-form, quite strongly flattened sidewise, rarely compressed on 
the ends, dark reddish brown. Average size of ten beans, 9-16 inch 
long, 3-8 inch broad, 1-4 inch thick. : 


55. LIMA. 


By authors the Lima is regarded as specifically distinct from the 
garden bean, and is classed under Phaseolus lunatus, L. 

The Lima is a pole bean reaching, under favorable circumstances, a 
height of ten feet, but requiring a somewhat warmer temperature than 
the Northern United States for perfect development. With us during 
the present season (1882) it made little or no attempt to climb the 
poles furnished it, but straggled along on the ground in a feeble way, 
showing plainly that the soil and season were unfavorable to its de- 
velopment. Foliage abundant, dark green, in many cases mottled with 
light green. Leaflets halberd shaped inclining to triangular, long, nar- 
row taper pointed, on rather long petioles, Flowers small, white. Pods 
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leathery, short, very broad, flat, not much distended by the beaus. 
Beans large, broad flat, more or less kidney-form, white or greenish 
white with veins radiating from the eye. 

Several varieties are in cultivation, but owing to the cold and wet 
in the early part of the season those grown by us did not develop in 
sufficient perfection to bring out their distinctive characteristics. 
Among those attempted may be mentioned : 

Bliss’ Early, Dreer’s Improved and New Challenger, all varieties 
more or less distinct of the White Lima. 

Small White Lima, Syn. Frost, West Indian, Carolina, Carolina 
Sewee, Sieva, Saba. A smaller, earlier and more prolific variety than 
the common Lima. | 

Red Lima, a red variety, in all other respects resembling the White 
Lima, and Speckled Lima a variety mottled with red. 

The Large White Lima and the Sieva were in cultivation in this 
country in 1828. . 


56. SCARLET RUNNER. 


The Scarlet Runner is considered a distinct species and classed 
under Phaseolus multifiorus, Lam. 

A tall growing pole bean with luxuriant foliage, rather dark green. 
Leaflets of medium size, broadly obovate, inclining to triangular, the 
lateral often €nequally developed, rather short pointed. Flowers large, 
scarlet, borne in well-developed racemes. Pods, when fully developed, 
dark green, rough, sabre form ; when ripe, dark brown, almost cylin- 
drical, parchment like, not greatly swollen by the beans, 5 1-2 to 6 1-2 
inches long, containing about three beans. Ripe beans large, oblong, 
very slightly kidney-form, flattened sidewise, occasionally compressed 
on the ends, black mottled with dull lilac. Average size of ten beans 
13 to 16 inches long, 1-2 inch broad, 5-16 inch thick. 


5”. WHITE oR DutcH RUNNER. 


A variety of Scarlet Runner with white flowers and white beans, in 
all other respects scarcely to be distinguished from the Scarlet Runner. 
Both were in cultivation in this country in 1828. 


58. FRENCH YARD LONG. 


Apparently identical with the Asparagus Bean of Burr, classed 
under Dolichos sesquipedalis. 

A pole bean that apparently needs a warmer climate than ours for 
its perfect development. Stems very long but not tending to climb 
upwards, moderately leafy. Jueaflets halberd shaped, long and narrow, 
taper pointed, very slightly pubescent. Flowers very large, purplish 
yellow. Pods very long, 18 to 24 inches, borne in pairs, almost cylin- 
drical, not swollen by the beans, light green when approaching ripe- 
ness, very leathery, tipped with a very short blunt point, containing 
from ten to eleven beans. Fully developed beans very distant in the 
pods, light greenish tinged with red. Ripe beans small, oblong, kid- 
ney form, flattened sidewise, nct compressed on the ends, dark brown 
with a black ring about the eye. Average size of ten beans 7-16 inch 
long, 7-32 inch broad, 5-32 inch thick. It was in cultivation in this 
country in 1828. 
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INDEX TO NAMES. 


(The numbers refer to the number under which the variety is de- 


scribed. ) 

PRAT TEN ce. cee eerie ae 5 
Algerian wax, white........ 17 
Ameriodn;d Wart. «3. .in0 3's 44 
American high wax...... ey sl 
American kidney, round.... 10 
American white wax pole.... 11 
MEPRING Rae ele he cige a etetes 58 
Asparagus, English......... 5 
Asparagus-sugar-bush....... 23 
Basteofcall ca estan snien cee 36 
Bigok (rTOles st ge iat eee 12 
Black speckled lady......... 44 
Black swax.) 1.3. eh aes 5, 20 
Bliss’ early Lima............ 55 
Bigs U Warten eto ent sees 44 
Boston dwarf wax.......... 32 


Boston market polecranberry, 6 


Braqilian OC Wart oso oars os 12 
Brazilian Dwarf, Earliest Red 
Speckled oy ueene een 34 
Brazilian running.......... 12 
Broadsword pole..... ...... 51 
Brown dive. vnc mctat nennne 13 
Brown, early. Pit oe neces 
Brown six weeks, early. . ae 34 
Brown speckled valentine... 44 
TS ELOR a a ae one 18, 20 
Bitter bean: si. ianemedte ce caer 5 
Buttery Chinese .). cs wien < 5 
Butter, from Algiers........ 5 
Butter, golden, i. aeinnls 18 
Butter, sans parchemin...... 5 
Butter, Transylvanian...... 50 
Butter wax, golden.......... 21 
Canada, dwarf early........ 28 
Gatadistvar ce siecG cate mans 10 
Canadian wonder..........- AY 
Gurdindlircas sere ee wee aera 6 
Cardinal, high violet........ 6 
Cardinal, without strings... 6 
Carqhnaieenn opie near 55 
Carolina seewee............ 55 
GasohnTleie tun Oeste es 51 
Case knife, runner.......... 51 
Challenger Lima, new....... 55 
Champion, Marblehead...... 43 
Ohiltani Tren. ws cee eee ee 46 
Ghinke. cn inte Ate Stree 2a 


China dwarf... .2) 70,5 eee 23 
China, early... oie 23 
China; red eyes.) eee 23 
China,'red ‘eyed 2. vanes 23 
China, Yellow eyed ........ 28 
Chinese butter vs) pee 5 
Chinese date... sci see 23 
Church, or Ducat pole, red 
round... <7 Le 6 
Citron”. 25a 5 
Club, early white .......... 38 
Concord «...3 <.¢ scene 3 
Corn Hill »White. J cee 26 
Cran berry ..’..«.2.¢sysne eee 1 
Cranberry, Boston market 
Pole ee 6 
Cranberry, dwarf... 2 
Cranberry, dwarf red . 7 
Cranberry, dwarf white, . 26 
Cranberry, dun ../) eee 9 
Cranberry, golden.......... 10 
Cranberry, mottled......... 4 
Cranberry, red>.2). pai 6 
Cranberry, speckled ........ 1 
Cranberry, white........ i Bier od We 
Crystal! wax’. ..% .c\s sae 16 
Cuckoo... 3 3: deus 228 
D’ Alger’)... i050. eee 5 
Date,. brown;.! aah .2e eee 13 
Date, Chinese...:« adie 23 
Date, purple speckled....... 34 
Date, Turkish . s.je eee 44 
Dates whiten. .....005 = eee 38 
Dreer’s Improved Lima..... 55 
Ducat, or church pole, red 
round...) ++ eee eee 6 
Dun colored, early ...¥. a 42 
Dun cranberry: :. sna 9 
Dun runner, pales. eeu 8 
Dutch case knife... Joyo y eae 51 
Dutch kidney, large........ 51 
Dutch runner, .), }aaneeee 57 
Dutch white, dwarf long . 38 
Dutch, variegated Rn 5 44 
Dwarf, American. .4eu00e Ad 
Dwarf black wax. [tse 20 
Dwarf, (blde’.: . 4.505 see 44 
Dwart,” Brazilian .)..2 eee 12 
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Dwarf cranberry........... 
Dwarf, early .. yt east 
Dwarf, early Canada........ 
Dwarf, German wax........ 
Dwarf, golden wax ....... oe 
Dwarf kidney, imperial..... 
Dwarf kidney, white........ 
Dwarf long Dutch white.... 
Dwarf Mont D’Or........ 
Dwarf red cranberry........ 
WP eT LOVE oil. so socre. 0s 
POWOUMALUBSIAN . 2. .%ic = iele 
Dwarf, tan colored... ... 
DPwart wax, Boston ........ 
wnriawax.) OLK:..c.. 20s. 
Dwarf white cranberry..... 
Harliest red speckled Brazil- 


ME OUMADEO Wir s-5 ss se os Vise als 
Early brown six weeks ...... 
Karly Canada, dwarf........ 
BURG CRC NOs yo pe oe oie eee vhs 
Early China red eye........ 
Harly-dun colored.......... 
MUATLVAC WALL hc sale iie)-i3s oleiayts 
PAU BRELOI iy Sis 1g oe) e cdl 
Maye HOPS. sis sei ww ive F 
NE 02S Ta 
Karly Lima, Bliss’.......... 
Karly eid 49s 
UO) C10) 0) Eo 
Karly Cya¥:y 00-1000) 0 Sr 
Karly yellow princess....... 
Peery nite Glab x seed. |). 
MOG eVONOWaki sick}. vaso he Le 
PPR EN ILE Fiali's) <a op pte ns | 
Mr WEED Bing shi to iac). aes 
Wane Hench... .i:2%(s. sta: 
English asparagus.......... 
Hyves China red. ....i yi. oe 
Eye, improved yellow....... 
BPM MRUCUER Yin. Sei Vipers fe « carte 
Fagioli a canellini.......... 
Fagioli Americano......... 
Fagioli della regina ........ 
Fagioli de montagna........ 
Fagiuoli nani della China.... 
Fasioi faraoni...... Se Age & 


SE IOC, CALL Vira Wisi wieldin'e oS. 
OUST Ug ESS eA ane 
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23 Flageolet, improved green .. 
pe lageolet,. purple. 2c ..7a4 
Ou aul AgeOlel, TEC ye Vion Wo toe! aed 
23 FElageolet, white..-......... 
S41 Houlswife-bean ...4 see 00s 
pe uronch Binileisness. 20 25 
88 French kidney, red .2.. 0... 
po srench wvard. longi tisk o oichti 
388 Frijoles de tampico ....... 
Bie DE OleeeDlaCK gree tarts 3° «>. 
RP SU OSL Crean Le Rent eaieay tig [aa 6 
Be ABO OA. a seo stmt HulzlA of 
Aly - AGLI ANS WOLD. stare), «<9, 
la} German wax vat se eet. eat 
82 German wax, dwarf ........ 
22 German wax, white ........ 
26°) Giantired wax: jaw e ole a 
Globe, sulphur yellow ...... 
Gree PORNO OS a sito: sae spe elie. PHS: oct 
13 Golden butter ............. 
34 Golden butter wax......... 
¥en Golden-cranberry, .... 5.000 in 
238 Golden wax dwarf.....0.%.: 
23 Green flageolet, improved ... 
oe) ERaricol blanc. ..s5 4. Meroe. 2 
ae) fiaricotablen iiss Auto. eh, 
23 Haricot Chinois..... TE 
23 Haricot de Bagnols......... 
37 Haricot gris de Bagnols. | 
55 Haricot lilas-vert..... 00.4... 
34 Haricot mabre.’.:s¢ 0004 2... 
Bes AMY ICORSLOL ns LIND .aeOki1 
13 Haricots ronds printaniers. .. 
mo *Elaritatsophiesii.i sis. 2) 
38 Haricot suisse blanc nain ... 
39 Haricot suisse gris ......... 
26 High sword bean........... 
1 High violet cardinal........ 
Pas MOT viCulbOTal oy es cine 
5 Horticultural, intermediate. . 
da trorticulturul, London, . dc: 
28 Imperial dwarf kidney...... 
23 Imperial pole, medium...... 
38 Improved green flageolet.... 
34 Improved yellow eye........ 
DOA NCIEnN Geli MA Liisi) ae 
34 Intermediate horticultural... 
23 Italian, yellow podded....... 
MATa EVOTY, DOC) WAR « bo ale Sm se strc ae 
pa bodias) blancas aiscnanis|. alin 
387. Kentucky wonder.......... 
HEA ROD CY ccna mm mccttvelneey 6: EUaeet 


Kidney, imperial dwarf. ... 
Kidney, large Dutch 
Kidney, large white........ 
Kidney, long red speckled... 
Kidney, red sa tunecmeeaten ee 
Kidney, red French 
Kidney, round American.... 
Kidney, white dwarf........ 
Lady, black speckled....... 
Lady, red speckled’o 03.5. 20. 
Large Dutch kidney........ 
Garge*field: bean. :;3 52): leu: 
Tarve: Refugee. :).rkeeaes 
Largest broadsword..... ate 
Large white kidney......... 
Large white marrow........ 
Large white sword.......... 
Lima 
Pima, ‘Bliss? early 22.4%. .0 ik 
Lima, Dreer’s improved..... 
Lima, new challenger....... 
Bini s red :).i 4 oe ere. nae ee 
Lima, small white.......... 
Bima; ‘speckled ith, ope ee a 
Liver eolored::.. 37 sane Mes 
London horticultural....... 
Long Jutch white, dwarf... 
Long-podded white dwarf... 
Long red speckled kidney... 
Long yellow ‘six weeks...... 
Marbled prague A‘ iene 
Marblehead champion. ..... 
MATTOWs rete Us eta eee 
Marrow, large white........ 
Marrowfat, white 
Marshall loe.c. epee ita te 
Medium imperial pole... 

Mohawk, éarlysosiniiee' ett t.. 
Wort 1) Oras hr, eee etatee 


ore eer ee 


€@ @ 4 @'e 6 01 be 6 Bb 8 BW S16) K es 8's 


Mottled: cranberry.......:.. 
Mountain 
Nav Heth 
New challenger, Lima....... 
Newest extra wax-sugar-pole- 

bean, with yellow pods.... 
Newington wonder ......... 
Negro yo Ace anne YOR 
Ohmenik pusaehne..... sft? 
One thousand toone........ 
Palo‘dun ronner)...2% 0. es 


-_e2eereeeseee reeves 
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Pea-bean: . . i... seu eee 25 
Pea-bean, round turkey ..... 5 
Pea-bean, true white........ 24 
Pearl... .. « «ct ae Oe lel 
Pearl, without strings ...... 6 
Pols a negres . ...0s. deen yee 12. 
Pois violet''s : 990" sy eens 12 
Princess dwarf, early yellow.. 39 
Purple flageolet.j 0s panes 49 
Purple speckled date........ 34 
Quail hedd . ANON eae 33 
Rachel, early : 3.2. aye 33 
Rachel, the: J... Svaeeemaeene 33 
Red cranberry. \ 2 sae vase 6 
Red cranberry, dwarf........ ¢ 
Redeye,’ /. 1.2, waa sie portal gee 
Red ‘eyed..China.¢.. 0.50.35 23 
Red flageolet/2 5a iene or 48 
Red French kidney......... 46 
Red kidney 3.7 jay ae 46 
Red’ Lima ..-2244%..08 eae 55 
Red round church or ducat 
pole ili. 3f. 0s cee eae 6 
Red speckled Brazilian, ear- 
shies’) 00... 34 
Red speckled bush.......... 23 
Red speckled kidney, long... 34 
Red speckled lady.......-.3 34 
Red speckled spring....... AEP Te 
Red ‘wax, giant! Si eee 54 
Refugee... ov 05 een 44 
Refugee, latge. 2. .gyeneeee 45 
Rognon de cog, ..'.vas ae 38 
Those .".'.0 2's Poe ee er 4% 
Round American kidney.... 10 
Round Turkey pea bean..... 5 
Royal dwarf .//-iedgenweege 38 
Runner, case knife ......... > 
Runner, Dutch sci Sones 57 
Runner, pale dun ~...... 04. 8 
Runner, scarlet.:.. . 20) fen 56 
Runner, white... 4.20005. 57 
Running, Brazilian......... 12 
Russian, dwarf. Joon aes 40 
mabe. el ee ~ 5D 
Scarlet runners. seen 56 
Scimetar, whitesiiy .. wae 57 
Seewee, Carolina..... oy Cre La 
SCLC IMPERE 55 
Six weeks.: 2.2 0... tetas ene 
Six weeks, early brown...... 34 


Six weeks, long yellow...... 39 
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Six weeks, yellow........... 
Small white, Lima.......... 
Snap shorts, early.......... 
OG Sa a ae 
Speckled moo earliest 
ok Sok aR ea rama 
Speckled bush, TEC ea bie dk i 
Speckled cranberry ae a le 
Speckled date, purple....... 
Speckled kidney, long red... 
Speckled lady, black........ 
Speckled lady, red......... 
Bpecwiea Uima’. ....0......- 
Speckled spring, red........ 
Speckled valentine, brown... 
Strawberry, variegated...... 
iy eS UR ne ee a 
Sugar, asparagus bush...... 
Sulphur yellow globe........ 
Peer CTINAN.. . so oc ess 
Sword, grease pole bean, white 
Ok Se aa 
TOMS ok ap eb 3s 
vO Teetwnte es se Sas 
Re Fel a tit 3, bene 
Tan colored dwarf.......... 
Thousand to one........... 
Transparent wax pole, with- 
USD ISIEUN OSes es tes, 
Transylvanian butter........ 
True white pea bran.. ..... 
Turkey pea bean, round..... 
MAURIS EUNUG, C252 os be es afS eae 
Se ae 
Valentine, brown speckled... 
Variegated Dutch,......... 
Variegated Strawberry...... 
Violet cardinal, high....... 
ate se ciate s 5 Fe 
Wax, American high........ 
Wax, American white....... 


Wax, aE SO ee aaa 
Wax, a LAC a, co om wee 
Wax, dwarf German ....... 
Wax, dwarf golden.:........ 
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Wax. cGermaninte eis oe 
MW axwgiantrrebee shies mien xa 
Wax, golden butter, 24..2% 
WaxPrvory pod: 2. tie. hated 
Wax-sugar-pole-bean, newest 

extra, with yellow pods.... 
Wax, transparent, without 

Sirti De Raa Oa en SP Lies, : 
Wisyiw ites. Barr iS ily 14 
Wax, white Algerian........ 
Wax, white German........ 
Wax, pole without strings, 

WW LTMOOUH op UIE ats Chay oe Ay 
Wax, yellow podded white... 
WHxerr OL OWEDI sf yicles At 6/0 )e 
Wi GRU MIMI 2h of W a's orc 0 nik 
White cl Oren rly i fos. yt 
AV Ite CORD NIL tk ach vai ig 
Whitecranberry. ...... oF 
White cranberry, dwarf...... 
White cylindrical dwarf..... 
AVALIDE Utbt eras tbe ws) Tae begs 
White dwarf kidney ........ 
White dwarf, long podded... 
AV DTEOIS, CAT LY Puchi at nowy ce ks 
BVT. COO ites Sheitahie ieee or. 
White flageolet .. coe, we 
White kidney......... eae 
WEI Get OATTO WE en eorpi eke a ari 


WA IVON UT eT seks tots todas 
White scimetar. io... ie 
White- seeded - sword - grease- 
TO HOLSET elec of «fe chen ce at 
White sword, large.......... 
Wonder, Canadian. .....°... 
Wonder, Kentucky......... 
Wonder, Newington.... 
Wet ALCO Ao te ost vas til se 
War ond, KTench... 2s... 
CUO Me rere naire. tte. 
Yellow eyed China...... ... 
Yellow eye, improved....... 
Yellow podded Italian.. 
Yellow podded white wax.... 
Yellow princess, dwarf early. 
Yellow six weeks.........:. 
PY LW eiiel WE ala tine ere 


REPORT OF THE HORTICULTURIST. 


INTRODUCTORY. 


Our first year’s work in the garden has had its embarrassments, ‘To 
the cold backward spring was added the difficulties incident to a hur- 
ried beginning, the large amount of labor required in establishing the 
garden on a permanent basis, and the diversions from the garden de- 
manded by other departments in fitting the Station for work. 

Of necessity the greater part of the seed used was purchased. Some 
of the varieties. proved to be mixed, others were not true to name, and 
a few failed entirely, owing doubtless in part to the heavy character of 
the soil and the cold wet weather of spring. The reputation of the 
seedsman did not prove a safe guide, for in some cases seeds from 
which most was expected turned out least reliable. 

Much care and labor have been necessary to keep weeds under sub- 
jection. The soil of the garden which had evidently been well fertil- 
ized in former years was so thoroughly impregnated with weed seeds 
that rigid and frequent cultivation has been a positive necessity. 

The extensive orchard of the Station, numbering more than eight 
hundred trees, was in sad need of pruning. This work was commenced 
March 20th and was prosecuted as rapidly as the weather and the pres- 
sure of other work would allow, one man being employed until April 
20th, when it was completed. 

The ground adjoining the lysimeter on the south and east was laid 
out and graded for a flower garden. ‘The soil was trenched to the 
depth of eighteen inches and mixed with barn-yard manure. The 
outside walks, four feet in width, were excavated to the same depth 
and filled in with stones gathered from the garden and adjacent fields, 
and leveled on the surface with sifted gravel. The area was then laid 
out into thirty-six rectangular beds, twenty-two feet long by five feet 
wide, separated by narrow walks, and a border on the south and east 
sides four feet wide. ‘These beds were planted with a variety of flower- 
ing plants, mostly annuals, and the greater part of them grew and 
blossomed beyond our expectations, forming a floral display that in- 
creased in brilliancy throughout the season. 

A wild garden has been started on the ground bordering the brook 
that passes through the farm. It is designed to secure here specimens 
of all the more attractive hardy wild plants that can be obtained. 
More than a hundred species have already been planted out, some of 
which are very interesting and beautiful. 

An assortment of small fruits has been put out, comprising two 
plants each of thirteen varieties of currants, five varieties of goose- 
berry, thirty-three of raspberry and six of blackberry, with fifty plants 
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each of three varieties of strawberry and a few plants of two species 
of the huckleberry (Vacciniwm). leven varieties of grape, 
chiefly of the newer and comparatively untested varieties, have also 
been set out, together with a few plants of each of the four species of 
native grape, viz.:~ Vitis labrusca, V. aestivalis, V. cordifolia and V. 
riparia. The latter are intended to provide pollen for future hybridi- 
zation for the purpose of securing improved varieties. 

A water tank has been constructed in the garden, of brick, eight 
feet in diameter by three in depth, for convenience in watering plants 
and for making experiments with irrigation. Itis connected with the 
main supply-pipe which has head sufficient to carry water to any part 
of the garden. 

The lawn was in bad condition and contained a superfluous number 
of trees. The greater part of these have been removed, and a variety 
of the finer evergreens and flowering shrubs put out. 

A small green-house with an office and work-room attached has been 
constructed to aid in performing those experiments in grafting, ger- 
mination, etc., which require the conditions to be under constant con- 
trol. This will allow important work to be carried on during the 
winter months. 

Owing to cold weather in the latter days of March the hot-bed was 
not at the proper temperature for planting until April6. The plow 
was started in the garden April 3 — doubtlessa little premature for the 
best condition of the soil. The first planting (pease) was done April 4. 

The work of the fruit-grower and gardener is becoming more and 
more a warfare with insects and diseases. Scarcely a fruit or a vegeta- 
ble is without its blight, its bug, its borer or its decay. ‘T'o discover 
the cause of these evils and to devise practicable remedies for them is 
a broad field for the experimental horticulturist. The following record 
of the success and failures in our first year’s work is not offered as be- 
ing in any sense the conclusive testimony. It is only the outline of 
the methods that have been pursued in feeling after knowledge. 


BEET. 


Seeds of nine varieties of beet were planted in the garden April 19, 
the temperature of the soil, prepared as for onions, being at 48 degrees. 
The dates of vegetation and yields of the varieties were as follows: 





Yield, one] Average 





VARIETY. Vegetated.| Days. | row, 60 weight of 
feet long. roots. 

Lbs. Lbs. Oz. 
eEIVeDOOd AT UyNIP ... voice ieie.s May 7. | 18 1272 2 8 
Karly Yellow Turnip.......... May 7. | 18 1544 1 egy al 
Dark Red Egyptian...,........ May 8. | 19 1594 1 3"T3 
Long Smooth Blood ........... May 9. | 20 1114 5 aaa 4 
Dewing’s Imp. Blood Turnip...| May 8, | 19 119 1 14 
is PVE Weyer 5) Geyer: ere a May 7. | 18 1082 1 15 
Karly Flat Bassano ............ May 7. | 18 1804 ai HpLO 
ERE PATIDIOL faci Paw spel¥ls bev bie 2 May 7%. | 18 1103 1 3 
Swiss Chard or Silver.......... May 7. | 18 eel aatati coma lan 
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The Dark Red Egyptian beet deserves more than a passing notice. 
It was the earliest variety, being fit for use June 20, and is not sur- 
passed in quality. With the exception of the tap root, which is very 
slender and clearly defined, it grows above ground, and where the plants 
were not thinned, the bulb-shaped portion of the root was frequently 
crowded upward to the height of two inches, being connected with the 
soil only by the elongated tap root. It has been pronounced “ not very 
productive,” but our experience would indicate that on fertile soil with 
the plants allowed to grow thickly in the row, it would hardly be sur- 
passed in productiveness by any of the garden beets, ‘The root cooks 
very sweet and tender, is finely colored and continues edible until 
autumn. ‘The beet seed was planted in rows two feet apart and sixty 
feet long ; one row of each variety. Weeds were kept down with the 
wheel hoe, those in the row being pulled by hand and the plants thinned 
when sufficiently large for table use to three inches apart in the row. 

The Swiss Chard or Silver Beet belongs to Beta Cicla, a different 
botanical species from the other varieties, and is grown for the leaves, 
which are used as greens, or the stems and midribs are cooked and 
served like asparagus. ‘These were fit for use after June 20 through- 
out the summer, and were pronounced quite superior as greens. 

Samples of several varieties of so-called ornamental beets were also 
grown. Their broad showy petioles and midribs, variously and often 
brilliantly colored, with beautifully crimpled green or purple leaves, 
gave them a unique appearance and attracted much attention from 
visitors. ‘The more showy varieties might be grown with fine effect as 
a remote border in the flower garden, but the foliage is rather coarse 
for use in the foreground. 


CARROTS. 


Hight varieties of carrot were planted April 19 in soil prepared as 
for onions. ‘The cultivation was the same as given to the beet, the 
plants being thinned in the row June 20 to three inches apart. The 
varieties with the statistics noted were as follows: 





Yield, one Average 





VARIETY. Vegetated. | Days. row sixty weight of 
feet long, root 

| Lbs. Uz, 
Harper deo Pre eee oe May 8 19 853 7 
Extra Early Forcing......... May 8 19 7632 8 
| FN aid Be) vege Da Pesan Coon ara Fy May 9 20 96 174 
Half Long Red Pointed...... May 9 20 1043 16 
Half Long Carenton..... ... May 8 19 V4 10 
Half Long Stump-rooted.....]| May 8 19 1144 133 
Tong Grange. gadis =| sige +l. May 9 20 124} 14 
Tong White). pia. ste +. « May 8 19 1534 17 





The Extra Karly Forcing and the Karly Horn, which have a striking 
resemblance to each other, were the earliest two sorts. Much differ- 
ence was noted in amount of foliage of the different varieties, it bein 
very luxuriant in the Half Long Red Pointed and Long White, an 
very scanty in the Half Long Carenton and Extra Harly Forcing. 


No. 98.]. 123 


WINTER RADISH. 


Seeds of the California Mammoth, Chinese White and Black Span- 
ish Winter Radish were planted in the garden May 30, the tempera- 
ture of the soil being 48°. : , 

These vegetated June 8. In the latter part of July the first two 
varieties bloomed, ripening their seed late in theautumn. ‘The Black 
Spanish variety did not bloom. Harvested October 30, the varieties 
yielded as follows, one row of each, forty feet long: 


Pounds. 
RUPP TePATIIINOEN . «ib s.daib ss » cfs ale sid Gils ca cc 0.0 GSO x4: 
(2 oe cet) eae RABI pen 2 A fe A ARI Se ar B39 79 1-2 
RPE Yet 5a <5) i chnals <b. fase ound wit ioip ws « Sipiinss V7 1-4 


The first’ two varieties were obviously planted too early, as was 
shown by the prompt appearance of bloom. All of the varieties were 
for eating, less tender and more acrid than the common radish, and 
we think possess few qualities that would entitle them to a place in 
American gardens. 


TURNIP. 


The season was very unfavorable for turnips, very little rain having 
fallen during their season of growth. Our comparative test of 
twenty-nine varieties may not, however, have less value, as it indicates 
which sorts are best able to endure adverse conditions. ‘I'he seed was 
sown July 8, in drills two feet apart and sixteen feet long, four rows 
of each variety, on well prepared but unmanured soil. Weeds were 
kept down between the rows with the wheel hoe, and the plants 
thinned when of proper size. 

The varieties, dates of vegetation, etc., and yields, were as follows: 
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; | Weight of 
| Yield Sea 
Vege- Of edible average 
ated. Days: size. Dayea The speci- 
mens, 02. 
White Egg, he) tne a Fike ak. pay Let pec Oct. 12: 96 14 1-4 5 3-8 
Black Stone, . ‘ § July 13. | 5 Sept. 22. 76 25 3-4 6 1-2 
Gray Stone, A : ‘ July 13. | 5 Oct. 12. 96 31-4 9 7-8 
White Dutch, . - : July 13. | 5 Sept. 22. 76 32 1-4 71-8 
Cow Horn, . : : , July 13. | 5 Oct. 27. | 111 13 6 1-9 
Cow Horn Strap-Leaf, . July 13. | 5 Oct. 12. 96 12 7 1-3 
Red Top, . : ; ; July 13. | 5 Oct. 6: 89 85 9 1-6 
Red Top Strap-Leaf, : July 13. | 5 Sept. 22. 76 27 38-8 9 5-6 
White Strap-Leaf, . : July 13. | 5 Oct. 12. 96 11 1-8 4 
Long Strap-Leaf, . ‘ July 13. | 5 Oct, 17, {"101 9 1-4 5 1-3 
White Flat or Globe, . : July 1321 75) A eases Oe 21 3-8 9 1-2 
Pomeranian White Globe, July 13. |} 5 Sept. 30. 84 22 11 2-3 
Green Globe, ; ‘ July 13. | 5 Oct. 12. 96 14 8-4 8 1-6 
Green Barrel, 4 : July 138. | 5 Sept. 22. 76 24 13 2-3 
Jersey Navet, . ; . July 138. | 5 Sept. 30. 84 35 8-4 9 1-6 
Long White Tankard, July 13. | 5 Oct. 5. 89 22 3-4 5 
Yellow Malta, . , é July 18.°| 5 Sept. 30. 84 5 1-2 7 1-6 
Yellow Stone, . : : July 13. |° 5 Oct. 27. | 111 7 7-8 5 
Robson’s Golden Ball, : July 13. | 5 Oct. 12. 96 5 5-8 4 
Orange Jelly, . : : July 13. | 5 Oct. 12. 96 3 1-2 5 1-3 
New Yellow Finland, 2 July 14. | 6 Oct. 12. 96 5 6 3-4 
Montmagney, . ; - July 13. | 5 Sept. 30. 84 23 3-4 6 1-6 
White Ruta Baga, : July 13. | 5 Oct. 12. 96 23 3-4 11 
Improved Ruta Baga, . July 18. | 5 Sept. 22. 76 49 9 
Skirving’s Ruta Baga, : July 13. | 5 Sept. 22 76 50 1-4 15 2-8 
Laing’s Ruta Baga, ; July 14. | 6 Sept. 30 84 43 3-4 138 1-2 
Curley-Top Ruta Baga, July 13. | 5 Sept. 30 84 47 1-4 15 1-6 
Bloomsdale Ruta Baga, . July 13. | 5 Sept. 22 76 51 1-4 13 
German Teltow, . : 5 JULY 130.5) 4-Day vel x pnelo she apple hitiage 6 | ieee 





The German Teltow is a very small variety, the roots growing 
scarcely larger than the finger, and the leaves little larger than those 
of aradish. In foreign catalogues recommended for pickling. 

As will appear from the table, the most productive varieties of the 
common turnip were Jersey Navet, Red Top, Red Top Strap-Leaf and 
White Dutch; of ruta bagas, or Swede turnips, Bloomsdale and 
Skirving’s. We append descriptions of these varieties as grown in 
the Station garden. 

Jersey Navet. Foliage rather abundant, neck small, root obovate, 
growing about half above ground, skin white below the soil, cream- 
colored above. Fine specimens measure three inches in diameter and 
four and a half inches long. ‘The flesh cooked is white, without fiber, 
sweet and entirely free from the strong flavor possessed by many varieties. 

Red Top, syn. “ Red Top Flat,” “ Purple Top Flat” (Burr). 

Root roundish, flattened, growing nearly half above ground, neck 
and tap-root small, skin reddish-purple above, white below, flesh white 
and close-grained while young, becoming dry and spongy, flavor 
somewhat bitter. Average specimens measure three and a half inches 
in diameter and three inches in depth. 

White Dutch, syn. ‘‘ Karly Flat Dutch,” ‘‘ Karly White Dutch,” 
‘¢ White Dutch” (Burr). ‘Spring Turnip” (D. J. B.) 

Root much flattened, produced mostly within the earth ; skin white, 
somewhat washed with green at the insertion of the leaves; flesh fine 
grained, tender and sweet while young, becoming spongy and juiceless 


Pe ale 
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when the root is full grown. Average specimens measure four inches 
in diameter, and two and a half in depth. 

Red Top Strap Leaf, syn. ‘‘ Purple Top Strap-Leaved.” 

Leaves few, upright, broad, rounded at the ends, and tapering to the 
very small neck ; root flat, smooth and regular, often concave below, 
growing mostly above ground ; skin bright purple above, white below, 
often finely clouded or shaded at the union of the colors; flesh white, 
solid, mild and well flavored. Size medium, average specimens measur- 
ing fourinches in diameter, and two anda halfindepth. “It is early, 
hardy, thrives in almost any description of soil, and rarely fails to pro- 
duce a good crop. 

Bloomsdale Ruta baga. Shape nearly globular, neck short, grows 
mostly above ground ; deep purple about the crown, often rough and 
netted; flesh yellow, very sweet and excellent, Average specimens 
measured four inches in diameter, and three and a half in depth. 

Skirving’s Ruta baga. Originated with William Skirving, of Liver- 
pool, and introduced by him in 1837. Roots oblong, sometimes coni- 
cal, growing much above ground ; smooth, with few fibrous roots; skin 
deep purple above, sometimes beautifully marked with green; yellow 
below ; neck long ; flesh yellow, solid, sweet and well-flavored. Aver- 
age specimens measure four inches in diameter and six inches long. 


ONION. 


Our experiments with the onion consisted of a comparative test of 
four varieties, and in planting in rows at different distances apart. 
Seeds of the same variety obtained from different sources were treated 
as distinct varieties. 

The soil received a moderate dressing of stable manure, and after 
plowing was top-dressed with hen manure. ‘The surface was then 


. thoroughly pulverized with the smoothing harrow and “ board drag.” 


The seed was planted April 15th, the temperature of the soil one 
inch deep at 7 a. M., being 32°, in rows sixty feet long, and two feet 
apart. It was sown by hand in moderate and uniform thickness, and 
covered half an inch deep. | 

To find the percentage of germination of the seed in the various 
packages received, one hundred seeds were taken from each package 
April 8th, and placed in the hot-bed between sheets of moist blotting 
paper. The result, with the varieties, time of vegetation and maturity, 
yield, etce., will appear in the following table : 


mM 
a c P 
4 “ al SH 
E Bode BA [tyes 
, - mH = S 
F 5 vi 3 ai a] 2 ° 
an a) a, =) wr) oT an 
o os) os 3 4 o o 
> = oS A a a a 
Yellow Danvers, Henderson . May 7 22 | Aug. 31 | 188 56 391 ben 
_ Yellow Danvers, Bliss . . May 8 | 28 | Aug. 31 | 138 55 384 62 
Yellow Danvers, Gregory May 7 22 | Aug. 31 | 138 55 384 67 
Yellow Danvers, Wells. . May 7 22 | Aug. 31} 138 611g 429 89 
Red Wetherstield, Bliss .. May 7 22 | Aug. 31} 138 5734 403 85 
Red Wethersfield, Wells . May 7 22 | Aug. 81} 1388 73 510 87 
Red Wethersfield, Henderson. May 7 22 | Aug. 81 | 138 50 349 61 
Extra Early Red, Wells . . May 7 22 | Aug. 81 | 138 611g 429 63 


White Portugal, Bliss . . May 7 22 | Sept. 
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The weeds were kept down with the wheel-hoe, those in the row be- 
ing pulled by hand. ‘The bulbs were not thinned. No difference ap- 
peared in the foliage of the several varieties. | 

The bulbs were pulled on the days noted in the table as ‘‘ ripe,” left 
on the ground a few days to dry, topped, and the product of each row 
weighed. 

Superiority was claimed for the samples of seed from the Messrs. 
Wells, and the results seem to justify the claims; indicating in the 
case of the Yellow Danvers, a larger yield by forty-three bushels per 
acre than the average product of the seeds from other sources, and in 
the Red Wethersfield an increase of 131 bushels per acre over the aver- 
age yield of the other samples. 

It was noted that where the bulbs grew thickest in the row there 
were fewer thick-necked specimens, or “scallions,” than where they 
were more remote from each other. 

The appearances indicated that it is policy for the onion grower to 
fertilize his ground abundantly, allowing the bulbs to grow thickly, 
rather than to plant on soil of moderate fertility, and depend on thinning 
to secure bulbs of merchantable size. ‘The bulbs will find room to 
develop, if the soil contains sufficient nourishment, even if very much 
crowded, ; | 

It appears from the table that the lowest rate of germination is ac- 
companied by the smallest yield, and that the highest three rates of 
germination are accompanied by large yields. This suggests the im- 
portance of testing different samples of seed before planting. 

The second experiment with onions consisted in planting the Yellow 
Danvers variety in rows one foot and two feet apart, respectively, for 
the purpose of comparing the yields per equal areas, the same sample 
of seed being used in both cases. Rows planted one foot apart yielded 
at the rate of 480 bushels per acre, while those planted two feet apart. 
yielded at the rate of 384 bushels per acre. 

For table use we found the White Portugal variety, synonym 
‘¢ Silver-skin,” superior to the others. ‘The bulb grows to medium 
size, is flattened, with a small neck, and a silvery white skin. The 
flesh is white, fine grained, sweet and remarkably mild. 


THE ENGLISH FRAME CUCUMBER. 


A few seeds of a single variety of English Frame Cucumber—Giant 
of Armstadt— planted in the garden May 30, vegetated June 14, 
flowered July 23, was at edible maturity during August, and October 
4. The fruit grew somewhat larger than that of the well-known Long 
Green variety, and was very tender, exceedingly crisp, and of finer 
flavor than any garden varieties tested. Although the fruit assumed 
all the appearance of ripeness the seeds proved to be but empty seed- 
cases. 


MELON. 


Eight varieties of musk melon and twelve of watermelon were 
planted in hills prepared as described for squashes. Owing to dry 
weather and heavy soil, a large proportion of the seeds failed to vege- 
tate, though none of the varieties failed entirely. The growth of the 


No. 98.] 127 


vines was so much retarded by the coolness of June and the drouth of 
July, that at one time we almost despaired of our melon vines ripen- 
ing any fruit. Several varieties of musk melon, however, matured a 
fair crop. Of these, the Christiana, Sill’s Hybrid, Shaw’s Golden 
Superb, and Green Persian were most productive; the other sorts 
noted as having matured, producing but a few samples each. 

The watermelons must be rated as a failure, only one variety, the 
Strawberry, ‘having ripened more than a single fruit. This state- 
ment, however, does slight injustice to a few sorts, the fruit of which 
was pilfered before coming to maturity. 

The varieties, dates of planting, vegetation, etc., were as follows: 

















MUSK MELON, Planted. |Vegetat’d.| Days.|Bloss’m’d.} Days.| Ripe. |Days 
Greem Persian. 02.2. S. May 22 June 14 23 July 20 59 Sept. 9] 110 
Early Nutmeg... .....54.. -May 22 | June l3 22 July 20 59 Sept. 9} 110 
Sills Hybrid ....... _..-| May 22 |. June 13 22 July 24 63 Sept. 20 | 121 
Shaw’s Golden Superb...) May 22 | Junel5 | 24 | July29 | 68 | Sept. 22] 193 
Hrackenmsseks 2008) 2 oO. May 22 | June 14 23 July 28 67 Sept. 11} 112 
New Surprise............ May 22 June 14 23 July 24 63 Sept. 9] 110 
laem EOP gal. ow. «++. May 22 | June 12 21 July 24 63 
RPIMISGIANG ws eecc cscs sve. May 26 ‘ Sept. 9] 106 

WATERMELON, ; 

Penuney BOW so... <n May 22 | Junel4 | 23 July 28 67 

RPA WOTIV I, oar ee io May 22 | Junel4 | 23 July 28 67 | Sept.16] 117 

Odelariei 1, iii di sid. May 22 | June 14 23 July 29 | 68 

Do ated. oy <. a May 22 | June 14 23 July 29 68 

Cream Fleshed........... May 22 | June 1d 24 July 31 70 

OmatOAP. TAG 1955522 May 22 | June 17 26 July 31 70 Oct. 7 | 188 

US May 22 | Junel5,| 24 Aug. 3 73 Oct. 12 | 148 
OO Re May 22 June 14 23 Ang... 71 

Rattlesnake ............. May 22 | Junel4 | 28 Aug. 8 73 

Ferry’s Peerless ......... June 3 | Junel6 | 138 | Aug. 1 58 

Mountain Sweet......... June 3 June 16 13 AUG 1 58 


BPA COBIOE Soe cate «so g's oe « May 22 | Juneld5 | 24 Oct. 7 | 188 
| 


The hills were prepared by spading in a liberal quantity of barn- 
yard manure, and a portion of them were covered, after planting, with 
plant protectors, made by tacking a bit of mosquito netting, over a 
frame-work of light wooden hoops. ‘The vines not thus protected 
were saved from the ravages of the striped bug Diadbrotica vittata, 
Fabr. by an occasional application of water-slacked lime. 

Several plantings of the Christiana melon were made at different 
times to discover the effect of early planting on the time of maturity. 
A few seeds planted on inverted sods in the hot-bed, April 15th, vege- 
tated April 20th, and were transplanted to the open ground May 1st. 
Severe weather followed, during which the soil froze to the depth of 
an inch, and the plants, though well protected, were destroyed. | 

Seeds were also planted in the open ground April 15th; a few of 
which vegetated May 26th, but these plants did not mature fruit earlier 
than others planted a month later. 

We made the experiment of planting the Christiana melon in drills 
ten feet apart. The result was satisfactory, giving a much larger crop 
of fruit than an equal area planted in hills. ‘The vines did not crowd 
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each other, and were neither less prolific nor less productive than others 
planted in hills, and were more easily cared for. 

Two of these drills were fertilized with sulphate of potash (potash 
salts) ; one at the rate of 12 pounds to 100 feet, and the other at the 
rate of 40 pounds for the same length. ‘'T‘he fertilizer seemed to retard 
somewhat the growth of the vines and the maturity of the fruit, but 
the melons produced were of very superior flavor. ‘The larger quantity 
of potash showed no more effects than the smaller. 

The Christiana melon, as grown the past season in the Station gar- 
den, possessed qualities that would lead us to recommend it highly as 
a garden variety. It is medium in size, roundish, with prominent ribs, 
the color deep green, thickly mottled with grayish white, the green 
ground becoming ashade lighter as the fruit ripens. The flesh is from 
an inch to an inch and a half thick, of a rich orange color, tender and 
melting quite to the rind, which is thin. The fruit invariably sepa- 
rates from the stem as soon as ripe. In earliness, hardiness and pro- 
lificacy it was not surpassed by any variety tested. 

The original Christiana originated with Capt. Josiah Lovett of 
Beverly, Mass., but the superiority of the fruit as grown at the Station 
is perhaps largely due to the quality of the seed, which was from a 
stock known to have been carefully selected for many years. 


SQUASH. 


Two plantings of squash were made, In one, May 24th, the varie- 
ties were isolated to prevent hybridization, and in the other, June 3d, 
intermingled for the purpose of noting the effect of hybridization. 
The hills, which received fifteen seeds each, were prepared by spading 
in a liberal quantity of well-rotted manure. 

The varieties, dates of planting, vegetation and blooming, yields, 
and number of hills planted were as follows ; 
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Soil No. of 
temp. | No. | fruits 
VARIETY. Planted. |7 a. m. NSERC Days|Bloomed.|Days| hills lof edi- 
1 inch ; prtd] ble 
deep. size. 
Early White Scallop Bush,} May 24 43° | June 9| 16] July 20] 57] 2 8 
Early Yellow Scallop Bush.| May 24 | 48° StS by Webs int Os bd (GL ib 2 2 
Summer Crookneck, . May 24 | 43° tee Nd aN ty PY A ae 4 sy 2 3 
May 24] 43° sited 9 bl © etait’ hl teak) 
Low’s Premium Hybrid, June 3 | 56° PUG w 1B eit, -2Tep ese [ad 9 
May 24] 48° FEA ed i CE as RY 
Little Cocoanut, ; June 8 | 56° MELGa! 18 bec oe bs] he 70 
May 24} 43° CS TOL” 99) AAD 1058 
Ohio, fhoeae sau} dune 82} 56 vine) CN es 2 ae pn teal y aed ante Se ee 8 
May 24| 43° oA CE Ral al RR a So 
Turban, TN gaia June 8! 656° clk > Nate Wied Se elena pao 3S i 
May 24 438° po eee: Baas aT. eb 
Boston Murrow, ... | June 8 | 56° oe L Dahon Lips es bb BEL ab oc 2 
May 24 | 43° Pee Lott, LUE ie: seen Lar eL 
Green Striped Bergen, June 3} 56° CC FLT BIA PNET OGY B84] 24 16 
- | May 24 | 48 Se stead aes fh peed i a 
New Marblehead, . . | June 3| 56° LP A BCG ONS RRS EGE aoe | 00 
May 24] 43° ec NY bd i iC eg geri ed in 
eutmmen so af. LS , June 3| 56° CGO EDS: eS eTH] a4 4 12° 
May 24 | 43° fame a hG hl ORL 565 
Mammoth Chile, . . | June 8| 56° ay sis ete bh OC eof te BD 00 
May 24 | 43° PATO | ae PEF LEES BY oe NGS 
Yokohama, maT. June 3! 56 | “ 14] 11! “ 28] 5B] 4 27 
May 24] 43 14] 21] Aug. 6] 72 
Canada Crookneck, * ) June'8,| "56. reed lod) fedulySt | peel ys 42 
May 24] 48° | “ 15, 22] Aug. 1] 68 
Winter Crookneck, . June 3 | 56 (044. by. 31 Feet) eo hued Lieb aie 18 
May 24 | 43° EE Sw eh a Ri 
Perfect Gem, Die BAT tao oan coun al ile eS caiaaenn ea ole! 18 
May 24] 43° aan ines) Tath h TPS, GOA OL 
upbard, fivsiitis:.  » June 3|/ 56° Ces 1G Soo 66596 112 BG In. 8 AT 


In foarteen varieties, ten days’ earliness in the two plantings was 
followed by an average earliness of three days in the time of vegeta- 
tion, and six days in the time of blooming. 

Owing to the difficulty of noting corresponding stages of maturity, 
the date of ripeness of the several varieties is omitted. The first 
squash (Karly White Scallop Bush) was picked for the table August 11. 

Damage from the “striped bug,” Diabrotica Vittata (Fabr.), was 
prevented by dusting the vines, as often as attacked with fresh-slacked 
lime, 

A more formable enemy appeared in the ‘‘ squash borer,” Ageria 
Cucurbite (Harris). July 31 vines of certain varieties were noted as . 
turning yellow, and August 3 the work of this insect was distinctly 
visible. 

We quote from Harris’ “ Insects Injurious to Vegetation:” <‘* Dur- 
ing the month of August the squash and other cucurbitaceous vines 
are frequently found to die suddenly down to the root. The cause of 
this premature death is a little borer which begins its operations near 
the ground, perforates the stem, and devours the interior. It after- 
ward enters the soil, forms a cocoon of a gummy substance, covered 
with particles of earth, changes to a chrysalis, and comes forth the 
next summer a winged insect. This is conspicuous for its orange- 
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colored body, spotted with black, and its hind legs fringed with long 
orange colored and black hairs. The hind wings only are transparent, 
the fore wings expand from one inch to one inch anda half. I[t deposits 
its egg on the vines close to the roots, and may be seen flying about 
the plants from the tenth of July to the middle of August.” 

The ravages of this insect were confined chiefly to certain varieties, 
proving fatal in the case of the New Marblehead and Mammoth Chile, 
while in Yokohama, Winter Crookneck, Canada Crookneck, Little 
Cocoanut, Green Striped Bergen and Perfect Gem, the damage was 
scarcely perceptible. The vinesof the latter varieties were conspicuous 
throughout the season by the deep green color of their foliage. We 
have never seen the ravages of this insect so severe as on the Station 
farm. In a section six inches long of the stem of the Low’s Premium 
Hybrid squash, six grubs were found, each an inch long. ‘The injuries 
were not confined to the squash, but included the-destruction in many 
instances of cucumber and pumpkin vines, | 

It seemed difficult to devise means for attacking an enemy that com- 
mits its depredations concealed in the heart of the plant. At the 
suggestion of Prof. W. R. Lazenby of the Ohio State University, we 
tried injecting bisulphide of carbon about the roots of a few plants in 
the latter part of August. The results were such as to encourage hope 
of success if the application were made at the first indications of the 
insect, and continued at frequent intervals throughout the season. 
Our plants, however, were so infected with worms when operated upon 
that our success was but partial. We hope in the future to make more 
extended experiments in this line. 

The experience of the past season would lead us to recommend the 
Canada Crookneck for garden culture. ‘This variety yielded more in 
weight than any other, and its table qualities, though surpassed by 
other sorts, are very good. The plant is very hardy and suffers little from 
the attacks of insects, the deep green of the foliage making it con- 
spicuous when planted with less hardy varieties. The fruit is of 
medium size unusually “crooknecked,” often slightly ribbed, cream- 
yellow when ripe. Flesh salmon-red, close grained, sweet and well 
flavored. Its keeping qualities are said to be very good. 

A few seeds of the Vegetable Marrow squash were planted in the 
garden May 26. The plants made a luxuriant growth, often ten or 
twelve feet in length, yielding fruit from eight to ten inches long, of 
an oblong oval form, distinctly ribbed, of a straw color when ripe, 
with a very hard shell, ‘The flesh is white and watery when cooked 
before the fruit is ripe. 

As will appear from the yields of the different varieties as noted in 
the table, the squashes must be rated as little less than a failure. This 
result is doubtless largely due to the extremely heavy character of the 
soil in which they were planted. 


CABBAGE. 


Twenty-eight varieties of cabbage were tested in garden culture. 
The seeds, thirty of each sort, were planted in the cold-frame April 7th 
and 8th, with the soil temperature of 52°, and the plants transplanted 
to the garden May 27th, in rows three feet apart, and two feet apart 
in the rows. 
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The soil received a moderate dressing of barn-yard manure, and after 
being plowed and harrowed, was ‘“‘spatted” by hand. ‘The plants 
were cultivated throughout the season with the hoe. 

In order to secure a fair comparative test the so-called late varieties 
were treated as ‘‘early” cabbages. It is possible, however, that the 
late sorts would have made a better showing, had their planting been 
delayed a month. 

The statistics noted are as follows. . 
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3 a a hee Sl B 
. 3 u al a oO 
eo 2 3 a oC hed Ba ie b= EY 
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SI CRS DGCOL eb aeutecs covcuche sce les dosedeb April 8 | April 13 | 10 | July 26 7 109 | ....; 27; 23) 2lbs. 3 ozs 
INPIRYEVATEC GeeSise tiwvaessse care sedges bas.co+ Aprils Apriltls | 10 july 26 [109 (7.27) 2. | ue | Libs 9 9'3-4 ozs 
Vilmorin’s Early Flat Dutch.......... April 8 | April18 | 10 | July 28 | 111_} 19 | 19 | 17 | 4 1bs, 
Newark Early Flat Dutch .............. April 7} April 17} 10) July 28 }2112 |° 22.) 22:1 .19-) 5 1bs.1, 6 OZS 
Hartly UVM Sav0y. ie. ncelisecssccsssseeees AppTah Si] LAmoritel? ah 29. Al Ati) U4 104 120i bd) ORES ce eh Sethe 
Early Jersey Wakefield....... 0. 0... April 7 | April17 | 10 | Aug. 1 | 115 | 28 | 24 | 17 | 3lbs. 63-4 ozs 
_ Early Winnigstadt.......... reset PAOPLT "2k Bate Ieee PARSE Ab} 115.4) 23) 2331 23 of Silbs.. 8 3-408 
Cannon Ball ......... April 8 | April 18 | 10} Aug. 4.] 117 | 15] 15 | 12-| 21bs.. 9 1-4 ozs 
EAU IPUXAC aS cs setee. ED ats tar sa April 7.) April17 | 10 |rAug. 4°] 218 125} 25° | 217} Pib. 13 OZS 
Henderson’s Early Summer. April 8 | April17 | 9 | Aug. 11 | 125 | 28 | 13 | 10 |] 3lbs. 51-2 o0zs 
De CPE ARC’ SEIU Von sa acscans ceteris sceec ..- | April 8 | April 21 | 13 | Aug. 11 | 125°} 19 | 16 | 16 } 3 Ibs. 
Schweintnrt Quintiall. i... ci.as.peceus April 8.| April 18 |.10 | Aug. 11 } 125 | 29 | 25 | 24 | 7 lbs. 
Karly Blood Red Erfurt...................6 April 7.| April17 | 10 | Aug. +11 | 126 | 25 | 24 | 22 | 11b, 15 3-4 ozs 
DU PAP GAL bs scbactasenl.s sasasccpseterseee-e’ | ADTILS | April 182/10 | ‘Aug. 15 |/129 | 23)].15:} |.9-} /2lbsi 1.3 J-4-ozs 
Fottler’s Impr’v’d E’rly Brunswick, | April7 | April17 | 1G | Aug. 15 | 130 | 28 | 24 | 12 | 7 lbs. 6 3-4 ozs. 
MRR NOTH taste caycceineldcesssagavaccesss April7 | April17 | 10 | Aug. 15 | 1380 | 16 | 19 | 10 14 3-4 ozs 
Prensiimeh tai Deni. -,...h:d..<y0yens00 April 8 | April1s | 10 | Ang. 22 | 136 | 19 | 17 | 14 | 41bs. 1 OZ. 
Improved American Savoy’.........06 April 8 | April 17 9} Aug. 22 | 136 | 27 | 13 8 | 1llb. 61-2 ozs. 
Havly /BierCh Tela coy ....20scepevecy conses April 8 | AprilJ38 | 10 | Aug. 22 | 136 | 22 | 21 | 10 | 21bs. 61-4 ozs. 
Ayan Re eee oe uae conteytiaaescace | A DTil S9|'-sssusceee | won| cANZ. 22°) "136 | 22°) WA [1 78 ozs. 
Stone Mason...... sos oA Drik7e| cA pril de |-10 }, Aug.) 22 137 1922 2220/74 5 lbs. ~.. 122.07: 
Red Drumhead .... April 7 | April17 | 10 | Aug. 22 | 137 | 22 | 22 | 14 | 2 lbs. 71-2 ozs 
Drumhead Savoy.. April 7 | April 18 | 11 | Aug. 22 BES) LO Weds yt Foes 16 Ozs. 
Rede Di tch:.2.4 -a>.s- ... | April7 | April17 | 10 | Aug. 22 | 137 | 24 | 24 | 20°] 2lbs. 5 3-4 ozs. 
Danish Drumhead.......... .«. | April 7 | April17 | 10'| Aug. 15 | 130°} 28 | 22 | 18 | 31bs. 101-2 ozs. 
ASC HEG LADO CRE i... coc <cnscpycescedseceiasss FACES Ae a toe 95, LB ee le SRP ac RV Ne 2 a cee ae” ee 
Bergen: Drunhead...6.....scpscsescesceceoee April 7} April 27 1.20} Oct. 17 | 193:| 12) 9 | 5 | 2Ibs, 81-2:0zs 
BE ADENDISEDTUIMMCAG <.).sns-ceaerceese sos HADDIN CP eesccteh el does! DeDt. Loual4o Pao Se) 6.08 TiS. 4 12.075 














The seed in several of the packages used was mixed, some not pro- 
ducing more than half of the plants true to name. So far as discov- 
ered, spurious plants were rejected in noting the yield. 

The Green Glazed variety made a luxuriant growth of leaves, but 
formed no heads until very late; the first being noted November 9th. 
The Early York was quite late, having formed but one head by August 
22d. The heads of the red cabbages were extremely solid. 

Karly in summer the cabbage butterfly Pveris rapae, L., was seen 
flying about the plants, and in the latter part of June, the first brood 
of caterpillars appeared. ‘These did less destruction, however, than 
the second, which came about the middle of August. ‘This pest is sup- 
posed to have been introduced into this country from Europe, prob- 
ably in the egg state from cabbage leaves, thrown off from some vessel. 
It appeared in the vicinity of Quebec about the year 1856, whence it 
has gradually spread throughout Canada and the Kastern and Middle 
States, ‘The eggs, which are deposited on the under sidesof the leaves 
in May or June, hatch in about ten days; the caterpillar attains its” 
growth in about three weeks; passes its chrysalis in eight days and 
comes forth a perfect insect in time for the second brood, which passes 
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the winter in the chrysalis state. The gardener is indebted for help 
in suppressing this enemy to a species of chalcis fly, which destroys 
vast numbers of the chrysalids. | 

In order to test the efficiency of a few of the so-called remedies for 
the cabbage worm, we confined some of the caterpillars in a bottle and 
noted their behavior under various applications. One specimen con- 
fined for three hours in a bottle partly filled with black pepper, crawled 
away, discolored by the powder, but apparently unharmed; a second 
repeatedly immersed in a solution of saltpeter, and a third in one of 
boracic acid, exhibited little inconvenience. Bisulphide of carbon, 
however, produced instant death when applied to the worm, though 
the fumes were not fatal. The fumes of benzine as well as the liquid 
caused almost instant death, but when applied to the cabbages small 
whitish excrescences appeared on the leaves. Hot water applied to the 
cabbage destroyed a portion of the worms, causing also the leaves to 
turn yellow. One ounce of saltpeter and two pounds of common salt 
dissolved in three \gallons of water applied, was partly efficient. The 
most satisfactory remedy tested, however, consisted of a mixture of 
one-half pound each of hard soap and kerosene oil in three gallons of 
water. ‘his was applied August 26th, and examination the following 
day showed many, though not all of the worms destroyed. 

The growing cabbage presents such a mass of leaves in which the 
caterpillars may be concealed, that it is hardly possible to reach all the 
worms at one application. It is important, therefore, to repeat the use 
of any remedy at frequent intervals. 

July 24th the lower leaves on several plants of the Drumhead Savoy 
cabbage appeared to be turning yellow and shriveling. Examination 
revealed that the stems of these plants and the midribs of the leaves 
were suffering from the attack of an insect that burrowed in them, some- 
what as the squash borer, Ageria cucurbite, burrows in the stem of the 
squash. Jor a time the insect which caused the damage could not be 
found, At length, however, several small brown maggots were found 
in the stem of one of the plants. A section of the stem containing 
one of these was placed under bell glass, and in a few days the maggot 
developed into a fly about the size of the common house fly. The in- 
sect deposited eggs in the section of the stem from which it hatched 
and then died. As we could find no description of the insect, we sent 
it with a section of the injured stem to J. Henry Comstock, Professor 
of Entomology in Cornell. University, who pronounced it “an unde- 
scribed species of the genus Mydewa. This genus is one of the An- 
thomyidae, the family of flies to which the well-known cabbage mag- 
got which infests the stem and root of the cabbage belongs.” 

The insect proved fatal to the plants which it infested, and it did 
not disappear until frost came in October. The area of its operations 
was, however, confined to a few square rods. 

Seeds of eight of the above-named varieties were planted “in place” 
May 31 on soil which had received no manure. Several seeds were 
placed in each hill, and where too thick the plants were thinned out, 
the extras being used to fill out vacant spaces. No cultivation was 
given other than that usually given to corn. The number of hills of 
each variety was twenty-six, and the plants that survived with the 
number of heads formed were as follows: 


No. 98.] ; 133 


VARIETY. No. plants. | No. heads. 
DPPC CC INIT lath ciye wie cc. bi tle poaa.bies ssiecele olds 26 17 
BPR TPO RGAE (i. Wes idloja tie ap eon cquer ents pi pyeisls vem pie 23 11 
mr COTM PRG? BOTLEY. Bhs ie cece eb + os uo wyaterinp SY 4 loparel av 26 2 
TE Ee seed. a tw hls 5 oo waineynii bis ieieiels s 19 2 
Nit fier als Oh Seite «bie evs ve ames sii 18 6 
PMO DOTERL WSI's Poem ik). es a aa Nae Seer ees OR 13 6 
PRM MRIIUITIFOGAC 68 2h. foeie cle wis = 5's 4 o's 2 aratol dials itp Ava Rey rae 
Drumhead Savoy...... Pies ier ores ionte cy ee a er eae 


The experience of the past season would lead us to recommend the 
Early Oxheart as a ‘first early” variety. The Early Flat Dutch, 
Winnigstadt and Schweinfurt Quintal as intermediates, and the 
Premium Flat Dutch as a late variety. 

We append descriptions of these: 

Farly Oxheart, syn. “ Small Oxheart,” ** Oxheart,” “* Petit Ceur 
de Beuf,’ from France. Head rather small, roundish, oval, leaves 
light green; those outside of the head few in number, stem short. 
Owing to its small size it may be grown sixteen inches apart, in rows - 
two feet apart. 

Newark Early Flat Dutch. A cross between the Old Large Flat 
Dutch and Early Oxheart. A dwarf variety. Head large, roundish, 
nearly flat on the top. Largely grown by market gardeners about 
New York. The Vilmorin Early Flat Dutch is a French strain of 
this variety, differing slightly in the form of the head. 

Winnigstadt, syn. ‘ Pointed Head,” “ Winnigstadt Pointed Head,” 
‘*Pointu de Winnigstadt.” A German variety. Head of medium size. 
Conical extremely solid. Leaves of the head yellowish green with 
large veins and midribs; exterior leaves large, short and rounded, 
smooth ; stem short; heads keep well during winter. 

Schweinfurt Quintal, syn. “ Harly Schweinfurt,” ‘* Large Early 
Schweinfurt,” “Schweinfurt,” ‘* Chou d’ Allemande,” ‘Chou d’ Alsace,” 
“Chou Quintal,’ from Germany. Heads large, flattish, round, very 
symmetrical, distinct from the exterior leaves, not very solid, but su- 
perior in tenderness and flavor. Stem short and thick. Leaves large, 
somewhat festooned, of a clear green color. Seeds of this variety 
were distributed from the patent office in 1854. 

Premium Flat Dutch, syn. “Large Flat Dutch,” “ Premium 
Large Late Flat Dutch,’ * Bloomsdale Late Flat Dutch.” Heads 
large, round, solid, broad and flat on the top, bluish green, often 
tinted with red or brown. Exterior leaves rather numerous, roundish, 
broad, somewhat ruffled at the edges, which often assume a purple 
cast late in the season. Stem short. In some strains the heads are 
round on the top. | 

Thirty seeds each of three varieties of Cauliflower, three of Kohl 
Rabi, one of Broccoli and one of Brussels Sprouts, planted in the 
cold frame April 7 and 8, vegetated as follows: 
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Planted. Vegetated. 


Number 
vegetated 


Ex. Early Dwarf Erfurt Cauliflower...} April 7 | April17 | 10 | 24 
Early Dwarf Erfurt Cauliflower......| April 7 | April 17 | 10) 21 





Large Early London Cauliflower..... April 7 | April 18 | 11} 15 
Large Early White Kohl Rabi....... April 8: | “April: t9 eg are ee 
Large Karly Purple Kohl Rabi..... . >? April 8: | A pre £9 s)sseeeeseaes 
Large Late Green Koh] Rabi.....:....) April 8 | April 19} 11 7° 21 
Paroles COCCOM.. ye ptartautes ates etre April 8 | April 20 |.12 |] .. 
Brsseleesoroute. tse ua en. ace April 7 | April 13] 








The plants were transplanted to the garden May 29 in soil prepared 
as described for cabbage. 

Of Cauliflower the Extra Karly Dwarf Erfurt was slightly earlier 
than the Early Dwarf Erfurt and produced double the proportion of 
good heads, the latter variety forming heads on two-fifths of the plants, 
The third variety perfected no heads. 

All of the varieties of Kohl Rabi made a rapid growth, and little 
difference was noticed in their earliness. The Large Late Green Va- 
riety was noted at edible maturity July 16, at which time the other 
sorts were slightly behind in size, The thick stems continued to en- 
large slowly throughont the season, frequently bursting and develop- 
ing into grotesque forms, attaining in a few instances a weight. of 
eight pounds. The varieties differed little except in the color of the 
stems and foliage, 

The Broccoli made a luxuriant growth of leaves, some of which grew 
to the height of two. and a half feet, but showed no indications of 
forming heads. 

The Brussels Sprouts also made a vigorous growth, and twenty out 
of twenty-five plants formed heads of edible size. Late in the season 
the stems were infested by myriads of aphides which rendered a large 
part of the heads unfit for use. 

Four varieties of Borecoles or Kales were planted in the garden April 
20th, the temperature of the soil being 47°. The seeds vegetated as 
follows : 


Variety. Vegetated. Days. 
Dwarf German’ Greens, ince. 29 once: aaiataalas May 6 16 
Greon, Ourled nc... ot «5 «ine BRIE TS RB > May 8 18 
Dwarf:Purple, Qurledis. 2. wit. «otesicnnecneh mat May 10 20 
Gorterers <li alae eens <4 oe vipa: ag tle May 9 19 


Heavy reins about the time of vegetation destroyed the greater part 
of the plants. Thesurviving ones, however, made a fine growth. The 
Cottagers’ Kale was evidently spurious, as the plants grew two and a’ 
half feet high, while the true variety grows but one foot high. 

The close alliance of the various plants of the Brassica family was 
frequently observed. On August 22d a plant of Newark Karly Flat 
Dutch Cabbage was noted as having formed several small heads about — 


~~ eee" 


a 


No. 98.] 135 


the stem, after the manner of Brussels Sprouts. October 27a plant of 
Cauliflower was observed as showing an inclination to form a head like 
cabbage. ‘The Broccoli which failed to head resembled Borecole and 
the Borecoles showed axillary buds, reminding one of Brussels Sprouts. 
In the cold-frame the young plants of Brussels Sprouts, Kohl Rabi, 
and Cauliflower differed less from one another than some of the vari- 
eties of cabbage. 


SWEET CoRN. 


Sixteen varieties of sweet corn tested in the garden gave the follow- 
ing results : 








Planted. | Vegetated.|Days.| Bloomed. |Days., hate ee Days. Ripe. Days 
Narraganset ..........000 May 26 June 10 15 July 29 64 Aug. 8 74 Sept. 11 108 
Crosby’s Early.......... May 22 June 9 18 July 29 68 Aug. 11 81 Sept. 11 112 
MiINNESOET 525.0. :000006000 May 26 June 10 15 July 29 64 Aug, ll 77 Sept. 11 108 
Marbleneadwesc.sororeses May 26 June 10 15 July 29 64 Aun, 11 17 Sept. 11 108 
Tom Thumb............| May 26 June 12 17 July 29 64 Rea segs e ose's Bee Sept. 11 108 
BEA AUIIITD) thie e-cavoqcaetevesees May 23 June 9 Tiered Al vicoL- 69 Aug. 2] 90 Sept. 17 117 
Stowell’s Evergreen.| May 23 June 9 17 Aug. 3 72 Aug. 24 93 Sept. 17 117 
SPOT COLON core nasser ese -sg exe May 24 June 9 16 Aug. 3 71 Aug. 24 92 Sept. 17 116 
Hariy Bight-rowed....| May 24 June 9 16 Aug. 3 71 Aug. 24 92 Sept. 17 116 
Darling’s Early ......... May 26 June 10 15 Ang. 3 69 Aug. 24 90 Sept. 17 114 
Mammoth Sweet...... May 22 June 9 18 Aug. 6 76 Aug. 31 101 Sept. 20 12] 
BiB CH SuUGAaI . congo cees May 24 June 10 17 Aug. 5 73 Aug. 31 99 Sept. 20 119 
Black Mexican.......| May 26 June 12 ‘V7 Pattee. mn Sept. 1 98 Sept. 27 124 
EL OD RUB a otec ck tacts scogs May 26 June 12 17 ANS. 3 69 Sept. 5 LOD ee te ae 
Fev pian Sweetr.......] May 24 June 10 17 Aug. 14 82 Sept. 11 110 Oct..7453 132 
Ne Plus Ultra...........| May 26 June 12 Ty ora Pag 8 SO s,. Sept. 27 2A Hat odsestettes seas Robes 











The yield of the different varieties was not noted, as the amounts used 
for the table were not known, The Mammoth, Stowell’s Evergreen 
and Karly Eight-rowed were perhaps the most productive three vari- 
eties. Little difference appeared in the earliness or the size or number 
of the ears of the first five of the list. All were quite dwarf in habit, 
with little foliage, bearing small ears, low on the stalks, 

Stowell’s Evergreen produced large ears of medium length, with 
small cobs, on stalks six or seven feet in height. The ears remained 
fit for boiling a long time, and when cooked were of excellent quality. 


The Early Hight-rowed produced ears from eight to ten inches long 


and two inches in diameter, on stalks six or seven feet in height, bear- 
ing abundant foliage. The Mammoth Sweet produced very large 
twelve or fourteen-rowed ears, seven to nine inches long, on stalks 
about seven feet high. In quality we considered this variety superior, 
being unusually sweet and tender. 

The Ne Plus Ultra variety was very late, ripening no ears. 
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LETTUCE. 


Seeds of ten varieties of lettuce were planted in the garden on soil 
prepared as for onions. ‘The dates of planting, vegetation, etc., were 
as follows : 





VARIETY. | Planted. |Vegetat’d.| Days.| Bloomed. | Days.| Seed ripe.| Days. 
Boston Curled, . . . | April18 | May 2] 14 | July 28 | 101 | Aug. 30 134 
TIGHSOM, sie. cere Oe April 18 | May 2] 14 | July 19] 92 | Sept. 4 139 
Allthe Year Round, . | April 18 | May 2/ 14 |} July 28] 101 | Sept. 6 141 
Curled Simpson, . . April 18:7 May (ei i 180s iy ete aie Sept. 6 141 
Ice Drumhead, . . . | April18| May 2| 14 | July 25 | 98 | Sept. 4 139 
White Cabbage, . . April 18 | May 2] 14 | July 24] 97 | Sept. 20 155 
Brown Dutch, soa OVS April, d8, jp Maya: Sah cl4 bane ae ses Sept. 4 139 
New Orleans Green Cab- 

|p 0d Eee pimregry ef April 18 | May 14-18 | July 25 }--98: | Sept. 20 155 
White Cos, .0 25. 62s.) May ».6 | May: 19), 13.4. July 28.4 983) | Septas 123 
Early Tennis Ball,. . May 6] May 19] 18 | July 28] 83 | Sept. 6 128 





The New Orleans Green Cabbage and the White Cabbage varieties 
were very similar and are possibly identical. Seed stalks appeared 
slightly earlier on the latter and it vegetated one day later, but no 
further difference was discernible. The Brown Dutch, Curled Simp- 
son and Hanson were noted as possessing superior flavor. 

A few seeds of the Curled Simpson and White Cabbage varieties 
were also planted in the hot bed April 18, which vegetated April 21, 
and the plants were transplanted to the garden May 2 and 3. These 
were not, however, fit for use earlier than the same varieties planted 
in the open ground; the shock of transplanting seeming to balance 
the earliness gained by forcing. Having plenty of room they developed 
into enormous heads, sometimes a foot in diameter, the inner leaves 
of which were blanched and continued sweet and tender a long time. 

No especial difference was noticed in the earliness of the varieties, 
with the exception of the last two named, all being fit for use about 
June 10, though the length of time that the various sorts continued 
edible varied considerably. Thus, flower stalks appeared on the Bos- 
ton Curled and Hanson June 30, and on the Ice Drumhead and White 
Cabbage July 5, on the Tennis Ball (planted May 6) July 6, and on 
the other varieties later, the dates not noted. 


CELERY. 


Seeds of Boson Market and Turner’s Incomparable Dwarf White 
Celery were planted in the hot-bed April 13, the temperature of the 
soil being 92°. These vegetated April 24; the plants were pricked out 
June 1, and transplanted in the garden July 5, in trenches one foot 
deep, in the bottom of which was spaded in a liberal quantity of barn- 
yard manure. The plants grew well during the summer, but in Sep- 
tember were attacked by the celery worm, the larva of Papilio Asterias, 
one of our most beautiful butterflies which deposits its egg on the 
celery, parsnip and other umbelliferous plants during July and August. 
They also suffered somewhat from a sort of blight that attacked a 
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portion of the leaves, causing them to turn black and die. The Bos- 
ton Market variety seemed to suffer most from these attacks ; so much 
that the leaf-stalks grew scarcely more than six inches long, while 
those of the other variety attained double that length. 

When the seed of Celery was sown in the hot-bed, a portion was 
covered with a thin layer of pulverized sphagnum (swamp moss) as an 
experiment. It was noticed that the portion so covered vegetated 
earlier, and produced a greater number of plants to the square foot 
than the part covered with soil only. 


PEPPERS, 


Thirty seeds each of eleven varieties of peppers were planted in the 
hot-bed April 6, the temperature of the soil being 90° F. 

The plants that vegetated were transplanted May 29 to a well-fer- 
tilized garden plat, having a sunny exposure, and were cultivated with 
the hoe throughout the season, as often as the soil seemed to require 
it. 

The varieties, number of seeds vegetated, and. time of vegetation, 
blooming and maturity, so far as noted, will appear in the following 
table : } 











l 

Out of 

VARIETY. Vegetat’d.| Days.| Bloomed. | Days.| Ripe. | Days.| 30 seeds 
vegetated. 
POE SUCTIN iy fislane'e cos + Are 16.) X10 June 30 | 85 Sept. 6] 153 19 
Sweet Mountain......... Apr. 14 8 July 3] 88 Sept. 16 | 163 4 
ST) ele alle ian Apr. 14 8 July 6] 91 Sept. 6] 1538 19 
Large Bell or Bull Nose..| Apr. 15 9 July 10 | 95 Sept. 6 | 153 10 
Squash or Tomato Shap’d; Apr. 14 8 July 10 | 95 Oct,  H-f 182 9 
New Cranberry ......... Apr. 15 9 July 12 | 97 Oct. 6] 153 15 
Long Red Cayenne...... Apr. 13 7 July 14] 99 Oct. 13 | 160 8 
Long Yellow Cayenne...| Apr. 15 9 July 17 | 102 Oct. 13 | 160 10 
Sweet Spanish.......... Apr. 16 | 10 July 18 | 103 Oct. 13 | 160 10 
Monstrous or Grossum..| Apr. 14 8 July 26 | 111 Oct. 7 | 184 4 
Small Red Chili......... | July 6| 91 Sept. 6 | 153 10 











The Sweet Mountain or Mammath, and the Large Bell or Bull 
Nose rotted considerably on the plants before ripening. ‘The Sweet 
Spanish also rotted slightly. The Sweet Spanish, and Squash or 'T'o- 
mato Shaped, ripened but a small proportion.of their fruit. The 
Monstrous or Grossum was extremely late, not ripening a specimen of 
its frnit until October 7. 

The pepper plant isextremely variable. ‘The fruit on different plants 
of the same variety often varies much in shape. On one plant of the 
Long Yellow Cayenne variety the fruit was all borne erect, while on the 
others it was pendant. Oertain plants of a variety often mature their 
fruit much earlier than others. Flowers on the same plant differ in 
the number of parts of the corrolla and the number of stamens, and 
the fruit in the number of its cells. 

[Assem. Doc. No. 8. | 18 
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ToMATO. 


Thirty seeds each of seven varieties of the tomato were planted in 
the hot-bed April 7, the temperature of the soil being 92 degrees 
The plants were removed to the garden May 29, in rows four feet. 
apart, the soil being well fertilized with baru-yard manure. 

The varieties and statistics noted were as follows: 





3 og|sp |se. 
— os! aes a. 
VARIETY. % __|Days.|Bloomed./Days.| Ripe. |Days.) 23 | 95% | 33’ 
J =o | SE2 | 538 
Mayflower........... Apr. 12 5 | Junelé, 70 | Aug. 8 | 123 8 93.2 
arly "ACme .i..!.... ae ule 5 $*° 5203/08 ‘* 10] 125) 18 93.1 fi! 
Trophy 6..4 pe ke ee 4 5 2 2 4 es 10. yeaa 6 92.6 70 
Bara Oureeu sa. seers em 0 Be 3 £720 3) VFA S22 16) 9129 6 92.4 56 
Turk’sCap orTurban| ‘‘ 12 5 “) BOs. 274 ** JB. S28 incu 5 
Red Cherry......... vale 6 ee Oe Oo tt sae mete See Tol wearers | eaeetaeies 
Yellow Cherry ..... ee ay 5 ‘* 15} 69 ; 16.0302 ceed cee eee 


The time of maturity of the red and yellow cherry varieties was not 
noted. It was, however, about a week earlier than that of the May- 
flower. <A few plants of two varietics were trained upon a trellis to 
discover the effect on the time of maturity. On plants of the May- 
flower allowed to grow upon the ground the first fruit matured August 
8, while on a plant trained upon a trellis the first fruit ripened 
August 16. <A corresponding difference in the time of maturity was 
noticed in the Early Acme. 

A few plants of the latter variety were pinched back shortly before 
the first fruit had ripened, and on a single plant the leaves were nearly 
all taken off to see if pruning would hasten the ripening. ‘The fruit 
did not ripen earlier on these plants than on those not pruned. 

August 7 a few specimens of the Early Acme and Mayflower were 
found to be affected with the tomato rot. The disease increased slowly 
until about the middle of the month, when it had also attacked the 
Paragon and Trophy varieties. Fora few days following it increased 
with great rapidity, threatening to sweep away the entire crop on the 
varieties attacked. By September 1st, however, it had perceptibly 
abated, though it prevailed to some extent throughout the remainder 
of the season. It was most destructive in the Karly Acme variety. 

No traces of insect work could be found. ‘The affected fruits showed 
neither marks of puncture nor larve. The symptomsof rot were first 
visible about the apex of the fruit, which assumed a somewhat lighter 
color than the remainder. Brown spots appeared, which rapidly in- 
creased in size, uniting with each other, and the whole structure of 
the fruit was quickly destroyed. 

A few experiments were made with the view of discovering the 
nature of this disease, which is possibly allied with the potato rot. 

August 28, four’samples of sound fruit of the Karly Acme variety 
were selected, and a small incision made in each near the apex. In 
two of these a bit of matter from a decayed fruit was inserted in the 
incision. September 1, decay had commenced in the two inoculated 
fruits, while the other two remained sound. Later examinations 
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showed that the inoculated fruits quickly decayed. The experiment 
was repeated with other specimens, the decaying matter being inserted 
at various points on the surface, always with the same result in the 
varieties attacked by the diseas2. In every instance the decay com- 
menced at the inoculated point. On October 10, the two fruits that 
were incised August 28, but not inoculated, were still hanging on the 
plant ripe, but entirely sound, while no trace of the inoculated two 
could be found. 

The Turk’s Cap or Turban variety seemed proof against the decay, 
even when inoculated. ‘ 

These facts suggest that the tomato rot may result from a constitu- 
tional weakness in certain varieties, rendering them subject to attack 
by a fungus which less improved varieties, like the ‘lurk’s Cap and 
Cherry tomatoes, are able to resist. 

We were very favorably impressed with the Mayflower variety, which 
originated, in the summer of 1878, with Mr. F. H. Hosford, of Char- 
lotte, Vt., from a claimed cross between the Karly Acme and Lester’s 
Perfected. The plants were very vigorous, continuing fresh and green 
until destroyed by frost. The fruit, which is of a bright, glossy, red 
color, ripened two days earlier, and was somewhat larger than that 
of the Karly Acme. In form it is globular, slightly flattened and 
entirely smooth. ‘The flesh is solid and unusually free from seeds (see 
table), and in flavor is equal to any of the others. 


THE PRA. 


Our work with the pea was confined chiefly to a comparative test of 
thirty-one varieties. ‘The soil, which was fall-plowed, received no 
manure. Previous to planting, it was cultivated thoroughly, after 
which it was pulverized and leveled with the smoothing-harrow and 
‘‘plank-drag.” The peas were distributed in single rows, four feet 
apart, the seeds three inches apart, covered two and a half inches 
deep. Accuracy was secured in the distance and depth of planting 
by the help of a simple instrument devised for the purpose. The 
taller varieties were well “bushed,” and the weeds were kept down 
with the hoe. 

The American Wonder and Extra Early Dwarf Tom Thumb varie- 
ties grew under somewhat different conditions from the others, being 
planted thirty-two days earlier, on soil manured and plowed in the 
spring. The distance and depth of planting were, however, the same. 

The statistics noted appear in the following table: 
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The results of the past season would lead us to recommend the 
American Wonder as an early pea both for market and garden culture, 
This variety is claimed to be a cross between McLean’s LittleGem and 
Champion of England, produced by Mr. Charles Arnold of Canada, 
The plant is from six to ten inches high, erect, frequently branched 
at the base; foliage dark green; flower stems very short. ‘The first 
blossom appears at about the sixth joint, but when the earlier pods 
are picked green later blossoms appear clear to the ground. The pods, 
about five to the plant, are two and a half inches long by five-eighths 
wide, containing from four to eight roundish slightly flattened pease, 
one-third of an inch in diameter. The ripe pease are light green or 
cream-colored, three-eighths of an inch in longest diameter, much 
wrinkled. In earliness it was surpassed by very few, and in quality 
by none. Owing to its extremely dwarf habit, the rows,*p!anted but 
two feet apart, gave ample room for picking. | 

Of the later varieties none were so productive, considering the height 
of the plant, as Hair’s Green Dwarf Marrow. It grows but two feet high, 
is stocky and much branched both at the bottom and above. On one 
plant we noted nine terminal shoots from a single seed. Ten plants 
in order averaged 32 pods to the plant. Pods three inches long by 
five-eighths wide, containing from five to seven oval, flattened, much 
compressed pease, five-twelfths of an inch long by half an inch wide. 
Ripe pease light green or cream-colored ; three-eighths of an inch in 
longest diameter, flattened, much wrinkled. In our test this variety 
was bushed, but we think it sufficiently dwarf to thrive without 
bushing. 

Of the latter tall-growing sorts none were more satisfactory than 
Champion of England and McLean’s Advancer, both of which pro- 
duce pease in great abundance and of excellent quality. Laxton’s 
Marvel and Culverwell’s Telegraph are remarkable for the length of 
their pods, which are from three to four inches long, and which con- 
tain eight or nine, and rarely ten and eleven pease. In our test they 
were not strikingly productive. 

Our list included four varieties of the sugar or edible pod pease. 
The pods picked when quite young and cooked in the same manner as 
string beans make a palatable dish. The flavor is neither like that of 
the ordinary pea nor bean, and is perhaps slightly inferior to both, but 
as helping to form a variety they are quite acceptable. 

While making examinations of the growing pease during June and 
July, the pea-weevil Bruchus Pisi, L. was often found concealed 
within the blossoms, and after the crop had ripened it appeared that 
a large proportion of the seeds were infested with this insect. In Sep- 
tember the full-grown weevils were found crawling out of the pack- 
ages of pease gathered for seed, and examination showed that the 
greater part of the larve had developed into perfect insects, many of 
which had emerged from their cells. 

The pea-weevil is supposed to be a native of the United States, and 
appears to have been first noticed in Pennsylvania, whence it has 
gradually spread through the Middle and Eastern States. It is a small 
oval beetle, rather more than a tenth of an inch long, of a rusty black 
color. While the pods are young and tender the beetles deposit their 
tiny eggs singly in punctures upon their surfaces. This is done mostly 
during the night or in cloudy weather. The grubs, as soon as they 
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are hatched, penetrate the pod and bury themselves in the pease oppo- 
site to the puncture. ‘The holes through which they pass are so small 
as to be scarcely perceptible and are soon closed by the expanding of 
the pod. ‘The grub feeds upon the marrow of the pea, and arrives at 
its full size by the time the latter is ripe. It then bores a round hole 
from the hollow in the center of the pea to the skin, but the perfect 
insect does not always emerge from its cell until the following spring. 

A small quantity of bi-sulphideé of carbon was confined in a bottle 
containing some of the infested pease. ‘The fumes of the liquid soon 
killed the insects, whether they had burst open their cells or not, and 
sound pease were found to germinate promptly, even after several days’ 
confinement in the bottle with the liquid. It would be well if seeds- 
men and all who preserve pease for seed would take this precaution, 
and destroy these insects before they escape. Could there be concerted 
action in this work, the damage from this pest, which is now very 
great, might be in a large measure averted. 

Our experiments showed that though pease ‘that have been inhabited 
by the weevil will frequently germinate they rarely make strong and 
productive plants. In one test of fifteen seeds only two vegetated, 
and but one made a vigorous plant. In an experiment in germination 
with a larger number, 57-2 per cent of *‘ buggy” pease germinated. 

In connection with the germination of seeds one observation is 
worthy of note. On April 4 the work of planting a plat was inter- 
rupted by a light shower, so that it could not be completed until the 
next day. It was expected that those planted before the rain would 
vegetate earlier than the others. In fact, however, they vegetated a 
day later, and up to the time of blooming a great difference was per- 
ceptible in favor of those planted after the rain. A similar difference, 
though still more marked, was noticed in plantings of the cow pea. 
The work, after being commenced, was deferred for two days, during 
which time a heavy shower of rain fell. Those planted after the rain 
vegetated earlier than those planted before. In both cases the soil, pre- 
vious to the rain, was dry and somewhat cloddy. No explanation is 
offered for this unexpected difference. It suggests that there are still 
important facts to be learned connected with the vegetation of seeds. 

The numerous varieties of the pea, with their differing characteris- 
tics, form a striking illustration of the influence of selection and the 
power of the horticulturist to change the form and character of 
plants. Botanists agree that all the garden varieties belong to one 
species. But, as Mr. Darwin has well remarked, “If one of the tall 
sugar pease, with purple flowers, thin-skinned pods, of an extraordi- 
nary shape, including large, dark purple pease, grew wild by the side 
of the lowly Queen of the Dwarfs, with white flowers, grayish-green, 
rounded leaves, scimetar-like pods, containing oblong, smooth, pale- 
colored pease, which mature at a different season, or by the side of one 
of the gigantic sorts, like the Champion of England, with leaves of 
great size, pointed pods, and large, green, crumpled, almost cubical 
pease, all three kinds would be ranked as undisputably distinct species.” 
In view of these marvelous changes that have been brought about by 
the effort of the horticulturist, it is hardly too much to hope that 
great improvements may yet be made. At present, no. one variety 
possesses all the good qualities that are presented by the various indi- 
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vidual sorts. Thus, while the American Wonder is unexcelled in 
quality and dwarf habit, it was surpassed in earliness by Laxton’s 
Earliest of All; in length of its pods by Laxton’s Marvel ;. in the size of 
its pease by Hair’s Dwarf Green Marrow, and in the proportion of 
double pods by Tom Thumb. The Tom Thumb is a model variety 
for family use, in its great productiveness and the long time that it 
produces pods fit for the table; but it is inferior in quality to the 
wrinkled pease, and is surpassed by many varieties in earliness, the 
length of its pods and the size of its pease. Other similar comparisons 
- might be drawn, but these are sufficient. It will appear, on examina- 
tion, that every stem that bears a single pod has an abortive point that 
is ready to be developed into a second pod when circumstances are 
propitious, and in the axil of almost every leaf is a bud, waiting only 
for strength to grow into a branch. In the dwarf varieties, which are 
in every way preferable to the taller ones, there should certainly be no 
reason why this strength may not be called forth. It will be a bless- 
ing both to the gardener and to the seedsman when the desirable 
qualities in the pea that are now distributed through a score or more 
varieties are combined in a half dozen early, medium and late sorts, 
so that we can afford to strike from the list a large number of varie- 
ties that possess only average merit. 

The varieties of the pea do not self-cross, hence the characters are 
nearly constant. ‘They may, however, be readily crossed artificially. 
This should give the more encouragement to the horticulturist, since, 
when the desired qualities are once secured, there is little danger of 
their being lost through admixture with inferior varieties. 


LENTILS. 


A few seeds of lentils were planted in the garden May 30, which 
vegetated June 8, the plants blooming July 28. The plant bears a 
striking resemblance to that of vetches or tares, though the blossom 
more resembles that of alfalfa. The lentils, like the vetches and 
alfalfa, were attacked in the latter part of June by a blight that 
checked their development until the latter part of August, when a 
new growth took place. On August 31, the lentils were noted as 
being in blossom a second time, the first bloom having been destroyed 
by blight. The seed failed to ripen, with the exception of a few plants 
that were evidently of a distinct variety from the main planting. 


BIENNIALS PRODUCING SEED THE FIRST SEASON. 


Several plants, usually biennial, blossomed and bore seed from the 
spring planting in the Station garden. Whether these sports resulted 
from peculiarities of the season or from poorly-selected specimens for 
seed, or both, we do not know. It is obviously a variation in the 
wrong direction, and in every case such plants were nearly or quite 
worthless for the purposes intended. A few of the ripened seeds have 
been gathered for planting another season, simply to test the effect of 
this kind of selection, but it is scarcely expected that any improve- 
ment will be thus secured. ‘The biennials that ripened seeds were of 
beets, Dewing’s Improved Blood Turnip and Karly Blood Turnip; of 
carrots, Half Long Luc and Long White, also Salsify and Scorzonera. 
A few other varieties bloomed, but too late to ripen seeds. 
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THE ORCHARD. 


There are on the Station farm at present 695 apple, ninety-six peach, 
seventy-four pear, thirty-seven cherry and twenty-three plum trees. 

The apple orchard contains spaces for 737 trees, but forty-two of 
these are vacant. Three hundred and eighty-one of the apple trees 
bore more or less fruit the past season. A heavy storm of wind about 
the middle of September blew off about half of the whole amount, 
and a large proportion of those left on the trees were small and de- 
formed. Thirty barrels of merchantable apples were harvested, and 
100 barrels of windfalls and culls were sold as cider apples. The va- 
rieties are chiefly Rhode Island Greening, Northern Spy and Baldwin. 

As has already been stated, the trees were thoroughly pruned in the 
spring. In the latter part of April they were examined for the pur- 
pose of finding and destroying the apple-tree borer, Saperda bivittata, 
Say. The trees seemed to be suffering but little from this enemy. 
Of 286 trees examined April 24 but three seemed infested with borers, 
and but one of these was seriously injured. The young trees that had 
been set out to fill vacancies in the older orchard contained more 
borers than the trees in the younger orchard. In the latter part of 
June many of the trees were infested with great numbers of Aphides 
(plant-lice), causing the foliage to curl, and, in some cases, to die. 
Our experience in destroying this insect, as well as the Codling Moth, 
Carpocapsa pomonella, L. and the Tent Caterpillar, Clisiocampa 
Americana, is given under the subject of insecticides. 

The trees were labeled, so far as the varieties could be identified, 
with labels cut from sheet zinc, and immersed for a few minutes in 
dilute hydrochloric acid to roughen their surfaces for writing with a 
lead pencil. ‘They were tacked to the trunks of the trees, at a con- 
venient height, with a small box-nail driven in half its length: 

The fruit-buds of the peach trees were frozen in the spring, and not 
a blossom appeared. In the latter part of May the foliage was at- 
tacked by a disease which gave the leaves a whitish, blistered appear- 
ance, causing them to curl, and finally to assume a brown color, die 
and drop off. About the first of July many of the larger trees which 
suffered most were almost destitute of leaves, but about the middle of 
the month the foliage began to look fresher, and shortly after a new 
crop of leaves appeared. We regret that a busy season offered no op- 
portunity to study this interesting disease. Should it appear in the 
future, we hope to gather as much information on the subject as care- 
ful observation and the microscope will reveal. 

July 6 the trees were examined in search of the peach borer, 
Aegeria exitiosa, Say, but only a few trees were found to be infested. 

Thirty-three of the pear trees bore fruit, chiefly of the Bartlett and 
Buffum varieties. Late in the summer the pear blight appeared, but 
was confined to a few trees. All branches dving from this cause were 
promptly removed and burned. : 

All of the cherry trees bore a moderate crop of fruit. 

The plum trees are, with a single exception, in the poultry yard. 
The effect of poultry about the trees seemed very beneficial, by hinder- 
ing the work of the Curiculio, Conotrachelus nenuphar. June 17 we 
examined 100 specimens of fruit at random on different trees in the 
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poultry yard, finding but three stung by this insect, while in the same 


number on the tree outside thirty-seven had been stung. Nearly all 
the trees within the poultry yard produced a good crop of fine plums, 
while the one outside bore DUE a few specimens, 


HUCKLEBERRY. 


It will hardly be denied that the huckleberry possesses better nat- 
ural qualities than either the currant or gooseberry, yet the latter have 
been cultivated for centuries, while the former has received very little 
attention from horticulturists, few regarding it as even worthy of 
mention. ‘The reasons for this neglect do not appear. We are unable 
to learn that sufficient effort has been made to improve this fruit to 
justify an opinion that its improvement is impossible. ‘The history 
of our economic plants offers hope that this plant may yield, under 
proper culture, varieties superior to those found in the state of nature. 
Will the plant submit at all to the conditions of cultivation ? Does it 
vary in its natural habitat? Can it be propagated from seeds? Will 
the flowers admit of cross-fertilization? ‘These are interesting and 
important questions. 

In answer to the first, we find little testimony. A correspondent of 
the New York Tribune, writing from Maine, not long ago, stated that 
he had grown the huckleberry in his garden for forty years, and that 
the plants bore finer fruit than those left in their wild state. A. 8S. 
Fuller says: “That the swamp huckleberry, Vaccinium corymbosum, 
will grow and produce fruit upon high and dry soils I have proved by 
experiment.” Of eight full-grown plants of this species and V. penn- 
sylvanicum transplanted to the Station garden last spring, five sur- 
vived, one of which blossomed, but set no fruit. 

The second question may be answered affirmatively. From corre- 
spondence the past season we learn that varieties of the huckleberry are 


sometimes found producing white, flesh-colored and carmine fruit. 


Mr. Fuller says the swamp blueberry, or high bush huckleberry, V. 
corymbosum “assumes Various forms and colors; sometimes the fruit 
is oval, approaching oblong, while others are globular or slightly com- 
pressed.” Dr. Gray also says this species ‘‘ exhibits the greatest vari- 
ety of forms.” Our own observation has shown the seeds in different 
samples of fruit from the same species vary greatly innumber. Analogy 
would say that if a plant varies this much in the state of nature, it 
will vary much more under cultivation. 

In the third question we meet some discouragements. Prof. C. 8. 
Sargent of the Arnold Arboretum has succeeded without difficulty in 
erowing the plants from seed, but the latter require several months to 
germinate, and sometimes the young plants do not appear until the 
second year. These require careful treatment, and do not bear until 
from three to five years old. ‘These facts may possibly account for the 
little interest the matter has received. Prof. Sargent thinks that the 
plants would fruit earlier if grafted at the age of two years upon old 
stocks. ‘The plants may be propagated by budding, grafting and lay- 
ering, performed in the usual manner. 

It is said that the seeds should not be allowed to become dry before 
planting, and perhaps the best way to avoid this is to mash the berries 
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in fine sand in a box or flower-pot and bury the latter in the open 
ground until the time for planting. Prof. Sargent plants the seeds in 
the beginning of winter ina moderately warm green-house, and Mr. 
Fuller recommends planting in the spring in a bed, “ the soil of which 
should be at least half leaf mold or peat from a swamp, the remainder, 


any good garden soil. Surround the bed with boards a foot or more 


in height, mix the soil thoroughly, rake level, and sow on the sand 
containing theseeds. Sift over this sufficient soil to cover the seeds about 
a quarter of an inch deep, give a good soaking of water and place a screen 
over the frame. It may be made of lath, coarse cloth, or any thing 
that will partially shade the plants when they come up, but not wholly 
exclude the light.” We would add thata thin covering of fine swamp 
moss will aid in securing an even moisturein the bed. We think this 
subject worthy the attention of the amateur, and would suggest that 
those who live convenient to the habitat of the huckleberry not only 
make the experiment of growing the plants from seeds, but also try 
cultivating and fertilizing them in their native ground. 


INSECTICIDES. 


Our experience with the cabbage caterpiller, Pieris rape, L., Striped 
cucumber beetle, Diabrotica viltati, squash borer, Ageria cucurbite, 
Harris, and pea weevil, Bruchus pisi, L., has already been noted. 
The potato beetle, Doryphora decemlineatta, Say, currant worm, Her- 
natus ventricosus, Klug, codling moth, Carpocapsa pomonella, L., 
tent caterpillar, Clisvocampa Americana, Harris, squash bug, Coreus 
tristis, De Gar, and the cabbage flea-beetle, Haltica striolata, also 
engaged our attention to some extent. 

One per cent of Paris green thoroughly mixed with land plaster, 
dusted over the foliage of the potato, proved entirely efficacious in 
destroying the larve of the potato beetle, Doryphora decemlineatta, 
Say. We have reliable testimony that a still smatler proportion of the 
poison has answered equally well. Prof. Lazenby believes that a small 
amount of Paris green is surer than a larger, as the insect instinctively 
avoids a sensible quantity. There is nodoubt that farmers have often 
greatly increased the expense and danger in using Paris green, by ap- 
plying it in unnecessarily large quantities. 

The mixture used for the potato bug also destroyed the currant 
worm, Hematus ventricosus. Slacked lime was efficacious when 
dusted directly upon the insect, but not otherwise. Nothing, how- 
ever, was tried that seemed to possess any advantage over powdered 
White Hellebore for preventing the ravages of this insect. 

June 29, the foliage of twenty apple-trees, chiefly of the Rhode 
Island Greening variety, was syringed with water containing Paris 
green at the rate of a heaped tablespoonful to a barrel, as an experi- 
ment in destroying the Codling moth, Carpocapsa pomonella, L. 

The apples which grew on these trees were the fairest of the kind 
in the orchard, but were not entirely free from ‘‘ wormy” specimens. 
The small apple crop of the past season makes the ravages of this 
insect more noticeable than usual, and comparatively few fair speci- 
mens of fruit were found in the Station orchard. 

The above application had no visible effect in destroying the myriads 
of plant-lice (aphides) with which the leaves were infested at the time. 

The Tent caterpillar, |Clisiocampa] Americana, was easily and 
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effectually destroyed by rubbing off the nests as fast as they appeared 
with a swab attached toa pole and saturated with spirits of turpentine. 

August 26 the mixture of hard soap, kerosene oil and water used 
for the cabbage caterpillar applied to vines infested with the squash 
bug (Coreus tristis) produced no visible effect. 


added to the mixture, however, rendered it entirely efficacious. 


A little Paris green» 


The 


mixture of Paris green and land plaster that was successful with the 
potato bug failed to destroy the cabbage flea-beetle (Haltica striolata), 
but water-slacked lime dusted over the plants was entirely successful. 


THE FLOWER GARDEN. 


For the information of those who may desire to know the time of 
blooming of the more commonly cultivated flowering plants the fol- 
lowing table is presented, showing the results obtained the past season 


in the Station flower Fatal 


The cold and wet weather of spring re- 


tarded the growth of the plants considerably, and in consequence the 
period of bloom noted may be considered as somewhat later than 


usual. 


The following were the plants grown from seed and from bulbs : 





Camellia-flowered Balsam, 
Solferino Balsam. 

President Thiers’ Coxcomb (dwaré). 
Tall coxcomb, : 
Double- flowering Sweet William, . 
Dianthus Heddewegii, ; 
Dianthus Hybridus, : 

Dianthus Barbatus (Sweet William), 
Dianthus Imperial, 

White China Pink, 

Phlox Drummondii, 

Ten Weeks’ Stock, 

Petunia, : 

Zinnia, 

Pausy,” 

Hollyhock, . d 

Aster, Dwarf Boquet, 

Pot Marigold, : 

African Marigold, 

Portulacca, . 

Sweet Pea, : ‘ 

Candytuft, White, 

Candytuft, Rose, 

Candy tuft, Crimson, ’ 
Nasturtium, Tall, 

Larkspur, White, 

Larkspur, Rocket, 

Picotee, 

_ Nigella ‘Damascena, 

Convolvulus Major, 

Calendrina Discolor, 


Gaillardia Picta, ; A 


Sunflower, Dwarf Double, 


Eschscholtzia Californica, . i : 


White Crysanthemum, q 
Venidium Calendulaceum, . 
Mirabilis J pep 

Ricinus, 

Gladiolus, 

Tigridia, 








Ss 


Planted. 


April 8 
April 8 
April 8 
April 13 
April 8 
April 8 
April 8 
April 18 
April 13 
April 13 
April 8 
April 8 
April 138 
April 138 
April 18 
April 13 
May 1 
Brgy re 
May 1 
May 19 
April 15 
May 19 
May 19 
May 19 
May 19 
May 19 
May 19 
May 19 
May 19 
May 19 
May 19 
May 19 
May 19 














Vegetat d. 


April 17 
April 17 
April 17 
April 19 
April 17 
April 16 
April 21 
April 19 
April 17 
April 18 
April 19 
April 16 
April 19 
April 16 
April ya 
April 17 
May 6 
May 6 
May 6 
June 5 
May 9 
June 1 
June 8 
June 5 
June 38 


eeceneeee 


ee ee sees 





Trans- 
planted. 


May 25 
May 25 
June 15 
June 15 
June 15 
June 6 
Afvhayeves i 
May 31 
June 5 
June 5 
May 25 
May 29 


eeeoesece 
eoeeeeee 
eeeeeove 
eoeoesece 
eeeeeoee 


sees sees 
eoesesce 
or 
eoevereos 
eeceerere 


eeoeeeceee 
eeresere 
weve cerve 
eecorece 
eoeseeee 











Bloomed, | Days. 





June 26 79 


June 26 79 
July 20 108 
July 20 98 
July 5 88 
July 6 88 
July 10 88 
July 10 88 
June 29 82 
June 26 79 
June 27 75 
June 15 63 
June 27 75 
Aug. 16 125 
Aug. 38 95 
July 6 67 
June 29 60 


July 21 63 
July 21 63 
July 13 55 


eecoeve 


July 30 72 
July 30 72 
Aug. 4 17 
Aug. 9 82 
Aug. 38 76 
July 17 59 
July 18 60 
July 18 60 


Aug. 14 78 
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The Sweet William and Picotee Pinks are perennials and do not 
bloom the first season. Those noted as having been “ transplanted ” 
were started in the hot-bed. 

All the annuals, with the exception of the Aster, Sunflower and 
Gladiolus, continued in flower until October 10, when the Balsams, 
Coxcombs, Mirabilis, Portulaccas and Nasturtiums were destroyed by 
frost. ‘The others continued their brilliancy a week longer, when they 
were removed for the purpose of forking over the beds. ‘The soil of 
the flower garden had previously been devoted to nursery purposes and 
was not in good condition for flowers. ‘The freshness and persistency 
of the bloom were, however, a matter of frequent remark, and were 
undoubtedly due to a liberal application of fertilizer to the soil, show- 
ing that flowers appreciate fertility as well as farm crops. 

A few roots of the Water Lily (Nymphea odorata) were procured 
from a pond March 28, the roots were planted in a tub containing a 
few inches of rich soil and the tub set in the ground its full depth and 
kept filled with water, July 18 two flower buds appeared which opened 
a week later in all their beauty and fragrance, and were followed in 
a few days by two others. Late in autumn the tub was taken up and 
removed to the cellar, 

The earliest flower of spring was the beautiful and fragrant sweet 
Violet ( Viola odorata), which bloomed on the lawn April 3, continuing 
in blossom several weeks. The dwarf garden Iris (J7ris pumila), also 
bloomed on the lawn April 29. 


TOBACCO, 


In two sections of our State tobacco is a leading farm crop. The 
one lies chiefly within the valley of the Oswego river, embracing 
northern Onondaga, southern Oswego and Cayuga counties ; the other 
is mostly in the valley of the Chemung river, and includes portions of 
Chemung, Steuben and Tioga counties. 

The importance this crop ‘has assumed in these sections is, perhaps, 
scarcely appreciated in parts of the State where tobacco, as a farm 
product, is unknown. Districts may be found, lying within the bound- 
aries named, in which the income from the tobacco crop during the 
last two decades far exceeds that from all other farm products 
combined. 

Tobacco was cultivated in New York as early as 1646, and may have 
been grown in small quantities in some parts of the State ever since 
that time. ‘The pioneers of the Chemung valley grew tobacco for their 
own consumption, and we find in a pamphlet descriptive of ‘‘' The 
Genesee Country,” published in 1804, by Robert Munro: ‘‘'Tobacco is 
raised of a good quality, but as yet not in large quantities.” It was 
not until almost two centuries after the settlements in New York that 
the tobacco product seems to have assumed any commercial importance. 
We learn from a report of the Department of Agriculture that 744 
pounds were produced in our State in 1840. ‘The first field crop of 
which we find record was grown by Mr. Chester Moses, in Marcellus 
township, Onondaga county, in 1845. Six years later, in 1851, Mr. 
Sanford Elmer grew a field of six acres in the town of Big Flats, 
Chemung county, supposed to have been the first field crop grown in 
southern New York. From these small beginnings the production 
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seems to have increased with accelerating speed until the close of the 
rebellion. From the authority just mentioned we learn that in 1850 
the New York crop reached 83,000 pounds, which swelled to 5,700,000 
pounds in 1860, and by 1864 reached the enormous maximum of 13,- 
000,000 pounds. With the breaking out of the war the prices of to- 
bacco suddenly advanced to double and even triple their former figures, 
which readily accounts for the unprecedented increase in the produc- 
tion between 1860 and 1864. Farmers who had been accustomed to 
live by the slow but sure profits of grain and butter found that the net 
proceeds of a single acre of tobacco were often doubly sufficient to pur- 
chase the land on which the crop grew. It is hence not surprising 
that tobacco growing made rapid headway, and that many, eager with 
the prospects of wealth, devoted laryer areas to it than they were able 
properly to fertilize or care for. This too common practice may have 
been profitable in the panicy markets of war-time. In later years it 
has usually disappointed expectations, and has sometimes proved dis- 
astrous to the cautious as well as to the reckless grower. 

From 1865 to 1880 the production reported by the Department of 
Agriculture is approximately as follows : 


In Pounds, _ 
| ia sill ur a le 11,800,000 
Shu oe) Siig a ea aR Aaa era US bardling yclahae 10,000,000 
sa ee oe ae lel hae ee Na et a a 8,700,000 
RE Sd MS a Cai lke Bg baie uel elle e A '*ie0.0 12,000,000 
o7 "on enhaiiartaa ES als “Si ye Paap ener tal ie. 8,500,000 
naire we 2,500,000 
oy by veins cs agtanns cree chine 2,500,000 
EE at F ee Ese pg oss. a4 8h es 3,000,000 
ne INE Sila iG Pia ee lan, Ca alana Ra Oe 3,000,000 
I ee ate i, 4 Sab as oceans gang t 1,600,000 
ee NR a 8 cen 5 Pie lotelanspaitchane sldiace toe'an & 2,750,000 
ee ee ira eA) okccda nh dh heesn ¢ oe, eee 1,500,000 
ee, ee cites alae Syn d tines Paige igh al 
SF Bed olen a gc inbalcta stale, sielent cities 2,200,000 
alae eae tena eer vee Sap Naan ene a 2,400,000 
(int a 2 ice 3 ei iets ar nat eleghen Gi agree Te 6,600,000 


The quality of the tobacco produced in New York, judged from the 
prices it has commanded in market, is about the same as that produced 
in Pennsylvania, but inferior to that grown in the Connecticut valley. 
Thus the average price for seventeen years previous to 1880 was, in 
New York, 13.6 cents per pound; in Pennsylvania 13.5 cents per 
pound, and in Connecticut 22.1 cents perpound. ‘The highest average 
price that has been paid for New York seed-leaf was in 1864, 24 cents 
per pound; the lowest in 1876, 8.4 cents. Thirty cents per pound has 
sometimes been paid for good crops, both in the Chemung and Onon- 
daga districts. 

Until quite recently the only varieties grown were the different 
strains of the Connecticut seed-leaf. Since 1878, however, the Domes- 
tic Havana has been grown with excellent success in the Onondaga 
districts. Several Hybrids between the Connecticut Seed-leaf and 
Havana are extensively cultivated in this region, and the product is 
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considered superior in quality to that of the Connecticut varieties; so 
much so that the latter are at present but little grown. The Havana 
hybrids are being rapidly introduced in the Chemung districts also, 

The soil on which the greater part of the tobacco is grown is clay or 
gravel loam, fertilized with stable or barn-yard manure. The crop 
has generally proved profitable to those farmers who have not planted 
larger areas than they were able to manure and cultivate well, and 
prepare the crop for market in the best manner. Perhaps no crop 
grown in our State gives better rewards for careful management than 
tobacco. 

The business has not, however, been without its drawbacks. Hail 
storms have often been very disastrous, and heavy falls of snow, or tor- 
nadoes, have often broken down the buildings in which the crop is 
cured, causing almost total loss to the crops within them. 

These drawbacks have not, however, been more serious with the to- 
bacco crop than is to be expected with any special crop that requires 
an equally long preparation for market. 

We acknowledge our indebtedness to Mr. J, F. Green of the Bald- 
winsville G'azette, for facts relating to the history of tobacco growing 
in Onondaga and adjacent counties. 

A few experiments were made on a small scale with tobacco, em- 
bracing chiefly distances of planting, methods of cultivation and vari- 
eties. It was not expected that our results could be conclusive, though 
it was hoped that they might be suggestive. A quantity of tobacco 
seed, catalogued and labeled as fifteen distinct varieties, was pur- 
chased of one of our leading seedsmen with the view of testing the 
adaptability of these varieties to the soil and climate of New York. 
These seeds, with five varieties obtained from other sources, were 
planted in thecold frame April 12 and 13, having been previously 
“put to sprout.” between layers of cotton cloth. Of five of these fif- 
teen so-called varieties, very few seeds sprouted and these proved so 
feeble that they never produced plants. All of the others, however, 
vegetated more or less plants.. A few plants of each of the fifteen 
varieties that vegetated were set out June 8, on a piece of ground pre- 
pared for the purpose. But the purchased seed proved to be a shame- 
ful mixture of perhaps half a dozen different sorts. In ‘a single group, 
the plants were all of one variety, and undoubtedly true to name, viz.: 
the Turkish tobacco. Another group, from seed labeled Latakia, 
contained one plant that could be identified as correct, but the other 
groups illustrated so much mixture that the labels were passed by as 
useless, and although they contained several distinct varieties, these 
could not be identified by any description at hand. A bit of mosquito 
netting was tied around a branchlet on each plant that appeared dis- 
tinct, to preserve pure a portion of the seed for planting another year, 
when further attempts will be made to name and study varieties, 

It is proposed to plant for a term of years a small quantity of the 
seed of as many of the varieties not yet tested in the north as can be 
procured, sowing each year the seed of the previous year, to discover 
the effect of acclimation on their qualities. 

Two of the varities tested, viz.: the Turkish and Latakia, belong to. 
the species Vicotiana rustica, and are quite distinct from the varieties 
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common in this country, all of which seem to belong to the species JV. 
tabacum. The leaves of the former species are much smaller than 
those of our varieties, are .produced on long petioles, and are deeper 
colored, more glossy, thicker and more succulent. The flowers are 
numerous, greenish-yellow, and nearly entire on the borders ; the seed 
vessels are smaller and more nearly round than those of our common 
varieties. The Turkish tobacco is much earlier than our common 
sorts. It blossomed twelve days earlier than any other variety, and 
the seeds were nearly ripe before some kinds had opened their flowers. 
While it possesses no qualities that would recommend it for cultivation 
where the Connecticut seed-leaf can be grown, it has been suggested 
that earlier varieties of the latter might be produced by hybridizing 
with it. An attempt was made to hybridize the two species, but out 
of about fifty attempts only one hybridized flower produced a seed ves- 
sel. The seed from this will be planted and the result noted another 
season. 

In starting plants, three experiments were made: 

1st. A seed-bed was prepared by placing a layer of pulverized 
sphagnum (swamp moss) three-fourths of an inch below the surface, 
the soil above and below being fine, rich mold. The roots of plants 
grown in a bed thus prepared appeared no different from those of 
others grown in the ordinary manner, nor could it be seen that such 
plants endured transplanting any better. 

2d. The seeds were covered with a thin layer of pulverized sphag- 
num. ‘This was found to be beneficial. Boxes covered in this way 
produced a larger proportion of good plants from the same amount of 
seed than others not so treated. The moss apparently retarded evapo- 
ration and sheltered the young plants from the direct rays of the sun. 
It would seem that this method might be practiced with profit by the 
tobacco grower. 

3d. A few hundred plants were “pricked out” ‘when the leaves 
were about the size of the thumb nail, as practiced by market garden- 
ers with cabbage, tomato and other plants. ‘These very soon recovered 
from the effects of the removal, and made fine, stocky plants. They 
were transplanted to the field June 14 and 15, with others of the same 
sowing that had not been pricked out. Soaking rains followed, and 
after a few days no difference could be seen in the plants treated by 
the two methods. 

A second trial, under less favorable conditions, showed some advan- 
tage in favor of the “pricked out” plants, though less than was ex- 

ected. 
: he variety grown for the experiments in cultivation, etc., was the 
* Brand,” a Jocal name applied in Southern New York, to a very pro- 
lific strain of the Connecticut seed-leaf, found in cultivation in Lan- 
caster county, Pa., by the late John Brand, of Elmira, N. Y. We 
have been able to gather nothing authentic concerning its original 
name or history. It is characterized by long, broad, pointed leaves, 
of a deep green color, and somewhat drooping while growing; when 
cured, rather thick, but oily, and of excellent quality. 

The following experiment was made, to ascertain whether barn-yard 
manure is more beneficial on the surface than when plowed under, the 
assumption being that tobacco, which by nature is a tropical plant, 
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roots chiefly on the warmer soil near the surface: Three adjoining 
plats of equal size were selected. No. 1 was manured on the sur- 
face after the ground was prepared for setting, at the rate of fifteen 
large wagon-loads of barn-yard manure per acre. No. 2 was manured 
with the same amount before the ground was plowed, and No. 3 was 
left unmanured. The plant in plat No. 1 averaged in weight (green), 
38-42 ounces; in No, 2, 31-42 ounces, and in No. 3, 38-02 ounces. 

No attempt is made to reconcile the apparent inconsistency that plat 
2, with a liberal dressing of well-rotted manure plowed under, should 
produce lighter crop than plat 3, which received no manure. It is an ex- 
ample of the difficulties that are constantly encountered in plat work. 
A lack of vigor was noticed in No, 2 quite early in the season, which 
became more apparent as the crop approached maturity, ‘To ascertain 
whether the manure beneath the surface in plat No. 2 had the effect 
to entice the roots downward into the cooler soil, and thus retarding 
growth, the roots of the plant in each of the three plats were washed 
out, with the help of a garden engine, and examined. In depth, no 
difference could be seen. In plat No. 2 the roots were almost entirely 
above the manure. In all cases they were very shallow, seeming to be 
more in search of warmth than moisture. 

To ascertain the effect of extremes in cultivation, three rows were 
grown without cultivation except such as was necessary to keep down 
weeds, and three adjoining rows were cultivated severely, forking the 
soil between the rows deeply and often. Where no cultivation was 
given the plants averaged in weight (green), 37- 11 ozs., and where the 
excessive cultivation was given 32-2 ozs. 

Strange to say, the soi! where the excessive culbivalal was given 
was found to be filled throughout with a dense network of fibrous 
roots, while that left without cultivation contained but few fibrous 
roots, and these were found chiefly in the center of the spaces between 
the rows where the soil wAs exposed to the sunlight. lt was noticed 
also where the ordinary cultivation was given that the fibrous roots 
were more numerous in the open spaces between the rows. ‘hese ob- 
servations suggest two deductions: that stirring the soil stimulates 
rather than retards the growth of fibrous roots, and that these roots 
are more attracted by warmth than fertility. The latter also suggests 
the advisability of planting tobacco in rows running north and south 
rather than east and west, to allow the largest opportunity for the sun 
to shine upon the soil between the plants. 

It may be added that the excessive cultivation did not seem to has- 
ten the development of the flower stalk ; also that the deepest root of 
the tobacco plant could be traced but twenty-two inches below the 
surface, a depth materially less than that reached by the deepest roots 
of corn, wheat, oats, barley or potatoes. 

To ascertain the effect of different distances in planting tobacco, on 
the yield and quality, five rows were planted as follows: No.1 was 
five teet from its neighbors, and the plants three feet apart in the row ; 
No. 2 was four and a half feet from its neighbors, with the plants two 
and a half feet apart in the row; No. 3 four feet distant with the 
plants two feet apart; No. 4 three and a half feet distant with the 
plants one and a half feet apart; No. 5 three feet distant with the 
plants one foot apart. The plants j in No. 1 averaged in weight (green) 
51-12 ozs., No. 2, 50-9 ozs., No. 3, 48-74 ozs., No. 4, 43- 21 ozs., No. 
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5, 25-26 ozs. The weights cured were as follows: No. 1, 5-19 ozs., 
No. 2, 4-91 ozs., No. 3, 4-46 ozs., No. 4, 3-82 ozs., No. 5, 2-11 ozs. 

Caculating the yields of the different rows per acre, row No. 1 rep- 
resents 2940 plants or 942 lbs. of cured tobacco; No. 2, 3872 plants 
or 1188 lbs.; No. 3, 5445 plants or 1518 lbs.; No. 4, 8249 plants or 
1981 lbs., and No. 5, 14,520 plants or 1915 lbs. 

The quality of the tobacco from all of these rows was good, and 
little difference was noticed in the texture of the leaf except in row 
No. 5, in which it was perceptibly finer than in the other rows. 

To ascertain the effect of “ priming” tobacco (breaking off two or 
three of the lower leaves at or before the time of topping), two rows 
were selected and every alternate plant in each primed. The plants 
that were primed averaged in weight (green) 28-17 0zs., and those not 
primed averaged 33-1 ozs. The cured leaves from the primed plants 
averaged 2-74 ozs. per plant, or 9-72 per cent of the weight of the 
green plants, and from the plants not primed 2-53 ozs. or 7-64 per 
cent of the weight of the green plants. The cured leaf in both these 
lots was rather dry when weighed. 

To ascertain the effect of different fertilizers on the burning quali- 

ties of tobacco, a few plants were fertilized with an excessive quantity 
_of four different minerals and manures, viz.: sulphate of iron, sul- 
phate of potash, land plaster and lime. 
- The burning quality of the leaf from plants treated with all these 
substances was good with the exception of that grown where the sul- 
phate of potash was applied, in which it was decidedly poor ; that is, 
the leaf yielded a dark colored ash. This effect was probably due to 
the excessive quantity applied, as potash in moderate quantity has been 
ascertained to be the essential element for producing good burning 
quality, and where all of these minerals were applied the soil probably 
contained sufficient potash for all the requirements of the tobacco 
plant. 

It has been claimed that the method of hanging tobacco in the 
curing house by splitting the stalk with the spear and inserting through 
it a lath, has the effect to diminish the weight of the cured leaf. In 
order to test the correctness of this claim 100 plants were weighed 
while green in two lots of fifty each. One lot was hung on the laths, 
splitting the stalk as with the spear, and the other was hung with twine. 

The cured leaf from the plants hung on the lath weighed 9-28 per 
cent of the green plants, and that from those hung with twine weighed 
10-34 per cent of the green plants, indicating in this experiment a loss 
in the plants hung on the lath of 1-06 per cent. 

The following experiment was made to ascertain the effect of early 
or late topping on the growth of leaf in the tobacco plant. 

On the fifth of August two plants were selected of the Brand variety, 
growing side by side, and which had made, as far as could be seen, 
equal development. In both plants the flower-stalk had just appeared 
above the leaves. 

Plant No. 1 was topped at a point that would be considered ordinary 
height. A string was tied around the stem of plant No. 2, at a point 
exactly corresponding to that at which No. 1 was topped. The length 
_ of the five upper leaves on plant No. 1 was then measured and that of 
the corresponding five leaves on plant No.2, Other measurements were 
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taken of the same leaves from time to time, as noted below, and the 
average per cent of gain for the five leaves on each plant was noted. 
The result is as follows : 


Aug. 5. Average length of leaves on plant No. 1. ...... 14-9 in. 
Aug. 5, Average length of leaves on plant No. 2........ 13-825 in. 
Aug. 8. Per cent of gain, plant No. 1.................. 15-7+ in. 
Aug. ‘8. Per cent of gain; plant No. 2.2.2 00 0 Toe 20-4 in. 
Aug. 15.""Per'cent of gain; plant“Noll fot) PS tee 47.4-~ in. 
Aug.'15. Per'cent of gain; plant Now2. 22.0 See 40-1 in. 


Plant No. 2 was topped August 15 at the point where the string was 
tied around the stem. A majority of the flowers had by this time 
opened. On August 27 the per cent of gain on plant No. 1 was 89-98 
and on plant No. 2 was 72-56, showing a gain in favor of the early topped 
plant in the upper five leaves of 17-42 per cent. The gain was most 
marked in the uppermost leaf, and diminished regularly downward to 
the fifth, which was as far as was measured. 

August 25, plant No. 1 had all the appearance of ripeness, while the 
upper leaves on plant No. 2 were both thinner and greener than on 
plant No. 1. 

The plants that made the most rapid growth attained the largest 
size. Thus, fifty plants that were ready for topping August 5, averaged 
in weight, green, 52-065 ounces, and the cured leaves averaged 4.99 
ounces per plant; thirty-two plants topped August 12 averaged 4-53 
ounces green, the cured leaves 4-26 ounces, and sixteen plants topped 
August 19, averaged, green, 41-46 ounces and the cured leaves 3-66 
ounces per plant. These plants were all harvested September 1. 

It also appears that the weight the leaves retain when cured depends 
somewhat upon the time the plants are left standing after being topped. . 
Thus in plants topped August 5, the cured leaves weighed 9-59 per 
cent of the green plant, in those ‘topped August 12, 9-04 per cent, and 
in those topped August 19, 8-83 per cent. 

These facts indicate the importance of early topping, of setting 
strong and vigorous plants, that will mature quickly, and of early 
planting in order that the danger of frost may not hasten the harvest- 
ing of the crop. 
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Henry H. Wine, B. Agr. 


Horticulturist. 
EMMETT S. GoFr. 


Assistant Horticulturist. 
A. B. Lovett. 


Chemist. 
S. Moutron Bascock, A. M., Ph. D. 


Stenographer. 
ROBERT WATSON, 
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STATE OF NEW- YORK. 
No. 33 


IN ASSEMBLY, 


JANUARY 17, 1884. 





REPORT 


OF THE BOARD OF CONTROL OF THE NEW YORK AGRI- 
CULTURAL EXPERIMENT STATION. 


To the Honorable the Legislature of the State of New York : 


During the past year work at the experiment station has been 
mainly a continuation of plans fully outlined in the report of the di- 
rector of the station for the previous year. 

The board of control has held frequent meetings at the farm and 
inspected with much care the field-work, and particularly plans sub- 
mitted by the director, whose report we have the honor to submit, and 
to which reference is made for such specific information as may be de. 


' sired to give full understanding of the character and extent of experi- 


mental work conducted at the station. 
In accordance with the very common desire manifested by farmers 


throughout the State, many practical field experiments have been in- 


stituted and conducted to conclusions so far as the tests of a single 


year are concerned. It will be understood, however, that these ex- 


periments for the most part are such ag require repetition through a 
long series of years to eliminate possible errors dependent upon con- 
ditions of the season, or cultivation, or other influences that cannot 
possibly be determined without repeated tests, 
In these field-experiments farmers throughout the State have im- 
mediate concern ; if conducted to safe conclusions abundantly proved 


-by trial, they will be of immense value to the agriculture of the State. 


The habit of referring questions to the station by farmers who wish 
to have careful and scientific investigation of the matters presented, 


has within the past year been greatly extended ; thus insects that at- 


tack fruits, grains, seeds, grasses, and the roots of plants have been in 
greater or less degree subjected to examination at the request of farm- 
ers whose interest has been excited by desire to provide ways for their 
destruction. In this labor the station must necessarily have increas- 
ing importance, suggesting the propriety of giving it fuller equipment 


_ for the special work in various departments of scientific investigation 


/ 
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by which farmers seek precise information regarding problems which 
they are not of their own means able to solve. In this way we be- 
lieve that the station may soon return to the agriculture of this State 
benefits vastly See the cost of its maintenance. ; 
Respectfully submitted, 
ROBERT J. SWAN, 
President. 
N. M. CURTIS, 
Secretary. 
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TREASURER’S REPORT. 


GENEVA, N. Y., January 15, 1884. 


To the Honorable the Legislature of the State of New York: 


As treasurer of the board of control of the New York Agricultural 
Experiment Station, I have received for the year ending with October 


$1, 1888, checks from the Treasurer of the State of New York, 


amounting to $18,000. I have expended during the year ending with 
October 31, 1883, $15,847.75, vouchers for which, duly audited by the 
special auditing committee of the board of control, have been furnished 


_ the Comptroller of the State of New York. 


Properly classified, the expenditures have been as follows: 


PMENE LE UMPTOVEMENLB. 6 6.625 eta ln ee aw alee wie ov cones $1,702 54 
Ie rc 5. oe wig. 91, Vind bins p 2 bo.ccein's oa olbie © Baie «aks 8,826 0C 
SE ere a sea Pag oa) keegan! ea) cine Av vel iale rere aiccicnils ug faeces 

MN a Psa ccians «aleve c Gg- baie Sieiurd spose 6 aid 8 oes ale Wise 551 70 


Running expenses, including seeds, stable supplies, coal, 
oil, postage, express, freight, printing, stationery, 
MERE? ODO o's os cae oos ray sie siie cos a's a O's lore loi sins a te! ae 3,523 05 





$15,847 75 


“There has also been expended by the Comptroller for trav- 
_ € eling expenses of the board of control, to October 31, 


UR MEINE on piisia. si tS diveagiie ie 0 wa lois A ore 0 27 ate oS oh a Weed 554 86 





BPA TOLAL CX PONSES «)-\ eo «ore ala 4.6 t(eisue.e WPiwleie see 9.0 $16,702 61 


ROBERT J. SWAN, 
Treasurer. 
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PRELIMINARY REMARKS. 


To ie Board of Control of the New York Agricultural Beperiment 
tation : 


GENTLEMEN —I herewith present my second annual report, em- 
bracing the period included within the year 1883. 

The year, upon the whole, has been a favorable one, despite some 
damages which occurred to crops in the garden from the excessive 
rain-fall. As the object of the station work is rather to discover the 
whys and the wherefores than to raise crops, it is to be hoped that 
failures may be at times as instructive as successes, and certain it is 
that the success of our work is not to be measured by the crops raised, 
but rather from the information secured and rendered available for 
practice. 

- Your director would call attention again to his interpretation of the 
duties required of his office. '‘T'he object of the station is to discover, 
verify and disseminate. In order to accomplish this purpose it is nec- 
essary that the work should be varied, according to its character, so as 
to accomplish results in a speedy, certain and accurate manner, For 
the purpose of discovery, clues to direct our research must first be 


obtained, and then wisely planned trials and close observation must 


take their part. It is in this line of investigation that the littles as- 


sume such large importance, and where matters which at first thought 


appear trivial, as study proceeds, fall into line, and tend to explain | 
and suggest practices which must in the end be deemed of practical 
concern to the farmer. ‘To discover even one empirical law, and to 
succeed in tracing out its relations to known facts ‘would be a success 


a. y ‘indeed, and how much greater the success if the relativity of the laws 


bearing upon agricultural pursuits were clearly traced and sharply 
outlined, so as “to be made available to the worker in the barn or 


"field. Facts are oftentimes local, but the law which gives expression 
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to these facts is general, and in so far as the station work deals with 
principles, it ceases to be local. If the hoped-for results are acquired 
peronen our effort to generalize and formulate the facts. as appre- 
~ hended, then the discoveries it may perchance be our privilege to make, 
under this interpretation, may be found as serviceable elsewhere as 


Verification, as an object for station effort, seems fully as important — 


as discovery. ‘Agricultural knowledge, so called, is too often pseudo- 


knowledge. If there is a science which can be called agricultural, 
then it must be able to endure the criticisms to which other and better 
defined sciences are exposed. If in agriculture a truth be claimed, 
_ then this claim must jbe subject to the test of verification, and if it 
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fails to respond to the test, then its title to acceptance must be — 


invalid. Agriculture, in its practice, is a complex art; it deals with 
factors of varied character, and great divergency. Under the concrete 


terms of seed, soil, fertility, climate, protection, etc., we express the 
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combined results of also varied and divergent factors. Were if possible — 
to give expression to the values of each and all of these factors, not 


only by themselves, but in their relations, then we could hope to have 
an exact science, admitting of definite expression, admitting of verifi- 
cation, admitting of duplication in experimental trials. It seems to 


me that a thoughtful consideration of the principles involved in this 


idea must give hope that progress can be made, and that sooner or later 
the results of a careful study into the prineiples and relations govern- 
ing agricultural pursuits will enable tables of constants to be established 


which shall avail to interpret for us the discrepancies now so familiar ~ 
to practice, and will enable us to secure with accuracy the results for — 
which we may plan. If a practice be claimed as successful, then — 


should we be able by trial to verify its claims, eliminating the effect 
of local conditions, and getting an understanding of the truth or 


falsity of the principles upon which the claim may be founded. An’ 


- illustration may be sought in the potato. Some observers claim that 
hilling is preferable for crop; others assert with equal confidence the 
claims to level culture. Any verification of these claims becomes 


impossible, because founded upon local conditions alone, and what- : 


ever the results of a trial the question will yet remain unsettled for a 
different soil or a different climate. If, however, we go behind pro- 
cesses to seek the causes, we then have a true subject for investigation, 
‘and our conclusions, if correct, admit of verification and allow of 
generalization into formule which may become accepted with confi- 
dence by the farmer. 


What are the relations of the process of planting to soil and climate ? 


‘What do we effect thereby to influence the growth habit of the plant ? 


Can similar conditions, procured in other or divergent ways, procure - 


like results? By seeking verification to suppositions like these, and wa 


_ by clearly apprehending the value of the plant and the conditions, 


we may hope in time to determine with accuracy the conditions required, — € 


and to furnish proof of accuracy by- the gaining of equivalent results .— 


through successful trials. 


There is another kind of verification, however, which is deserving - 
of notice. This kind is general in its nature, and gives reply in terms — 


of greater or less, rather than in accurate numbers. Thus for illustra- 


_ tion, in our report for 1882, we put forward the results of some trials. 


-with corn, in order to determine whether the position of the kernel 
on the cob had an influence on: growth and crop. This year we de- 


vised a series of verifications in order to test the accuracy of our gene- 


ral conclusion that tip seed yielded larger crop than central seed. The 


reply to our questioning must not be interpreted in bushels, for the 


exact yield and differences may be dependent upon circumstances of a 
local nature, but in terms of greater or less. So also we may seek to 


verify other questions of practical concern, and of a like nature. 


Dissemination of the results of our work is another important ob- — 


ject of the station work. Good work may be done by us, and yet but — “a 


little benefit accrue unless brought to the attention of those who will 


- 


ce 








4 profit bye ane taowiedae: ‘Unless a success be made in our efforts to 


Yo 

ae full fruition to the hopes under which the station was established, nor 
can we expect to act asa stimulus to individual effort in the oreat and 
attractive field of research embraced in the term “ intelligent agricul-  ~ 


ture.” In order to bring ourselves before the farming public, weekly. 
ee: _ builetins have been forwarded to the agriculiural press of the State, 
* and to such other papers as have applied, as also to many outside of 
“ the State. 

_ Yo our visitors we are under obligation, for to all such, so far as cir- 
cumstances have admitted, we have taken pains to not “only exhibit, 
but explain the work in progress, so that each in turn might serve as 
a means for disseminating ideas as furnished by the station work seen 
and understood. We are glad to note an increase in number, as shown 
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__ by the visitors’ register, over last year. The number of visitors each 
o month 1 is shown in the following table : ‘ 
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ae Your director is under obligation for services offered and rendered 
oe many gentlemen who are justly considered authorities in. their 
special lines of research, as also to the many friends who have con- 
tributed articles forstation use. The following list of donors illus- 
trates the interest that friends of agriculture have in our work. The 
value of such helps is not to be measured by the quantity, but by 
the quality, and we express especial thanks to those who have contri- 
buted eed of new, novel or rare plants: 


List oF DONORS. 


OS “Jan. 11. From:Prof. Spencer F. Baird, ‘Smithsonian Institution, 

_ One copy each of the Smithsonian miscellaneous collections, Nos. Ad6; 

} 288, 289, 358 and 441. . 

| ne Jan. 12. From A. B. Cleveland, Cape Vincent, N. Y., one aaane of 

ey: - first and best peas. 
Re Jan, 13. From H. M. Sessions, sample of rice wheat (a orena me 

seed. 


~ familiarize the farmers with the station work, we cannot hope for that i 
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5 an. 19. ae Luther Tucker & Sons, editors Country Gentleman, i 


Albany, N. Y., samples of wheat, oats and potatoes. 


Jan. 20. Fr om the Regents of the University, through David Mur: 5 


ray, secretary, 19th to 31st annual reports of the New York State 
Museum of Natural History, 1866 to 1878, 13 vols.; 89th to 94th 
Regents’ reports, 1876 to 1881, 6 vols.; New York State Library 
catalogues, general library, 1855, and. law library, 1855; general 
library, first supplement, 1861; law library, first supplement, 1865 ; 

subject-index general library, 1875; 56th to 64th reports, 1873 to 1882, 
9 vols. | | 

Jan. 29. From H. Prestoe, director, Trinidad, report of the botanie 
gardens, for 1880. ; 

Feb. 3. From Prof. I. P. Roberts, Ithaca, N. Y., twenty bottles of 
wheat in varieties, and specimens of corn on ear. 

Feb, 3. From Department of Agriculture, Washington, D. ©., one 
copy of annual report, 1881-2. : 

Feb. 4. From B. K. Bliss & Sons, seedsmen, New York, twenty-one 
varieties of seed. 

Feb. 5. From James Vick, seedsman, Rochester, N. Y., vol. 5, 
Vick’s Illustrated Monthly Magazine, 1882, as also full number for 
current year as issued. um 

Feb. 8. From A. B. Cleveland, Cape Vincent, N. Y., a package c 
Carter’s telephone pea. 

Feb. 10. From R. Schomburgk, director, Report of the Bafanies 
»Gardens of Adelaide, South Australia, for 1881 ; a catalogue of the 
plants under cultivation in the government botanic garden, Adelaide, 
South Australia. 

Feb. 10. From the New York State Amber Cane Association, sam-_ 
ples of Amber cane sugar and syrup. 

Feb. 14. From Hiram Sibley & Co., seedsmen, Rochester, N. Y., 
packets of beans, cow-peas, grass seed, "flower seed, various vegetables, 
barley, wheat, oats, etc., together with novelties from J apan. 

Feb. 16. From Hon. Josiah Shull, Ilion, N. Y., copies of Sixth 
Annual Report of the State Dairymen’s Association for 1882. reo kG 

Feb. 16. From Maj. Henry E. Alvord, Mountainville, N. Y., per- 
simmon seed. : j 

Feb. 19. From H. G, Wolcott, Fremont, Nebraska, improved ice 
cream watermelon seed. 


Feb. 19. From. Prof. W. R. Lazenby, director Ohio Agricultural 
Experiment Station, Columbus, samples of corn for seed and for 


museum. 


Feb. 24. From Department of Interior, Compendium of the Tenth 4 ni . 


Census of the United States, 1880. 


Feb. 26. From Prof. 8S. W. Johnson, director, the Annual Report of ow 


the Connecticut Agricultural Experiment Station for 1882. 

March 2. From Hiram Sibley & Co., seedsmen, ate packs 
ages of beans, peas, cabbage, oats and barley. 

March 5. From Horatio N. Beach, U. S. Consul, Poente Cabello, 


Venezuela, nine samples of Venezuelan beans, two. of corn, one of 


squash and one of muskmelon seed. om 
) March 5. From the North Star Seed Farms, St. Paul, Minn,. sam- oki: 
ples of Red River Sweet and Mandan corn. a 








March 5 From the Ne ew York Tribune eceDrAioW one “copy of. 
ae ew York Daily Tribune and one copy of New York Weekly Tribune, . 


Ms during the year. 
March 5. From 4. 8. Carman of the Rural New Yorker, New York 
city, seven packets of various seeds. 





March 8. From Frank M. Etting, Concordville, Pa., one packet: of vy . 


Red Mediterranean wheat. 


_ March 9. From E. 8S. Carman of the Rural New Yorker, New ~ rong 


York city, samples of black bearded wheat. 


“March 9. From W. A. Armstrong, Elmira, N. Y., a package of 


Mexican tree beans, 

oa March 10. From Prof. W. R. Lazenby, Ohio Agricultural Experi- 
' ~~. ment Station, Columbus, O., ears of corn purposely “hybridized. a 

yd Murch 16. From Prof. Peter Collier, Washington, D. C., thirty-six 

varieties of sorghum seed from China, India and Africa. 
‘March 24. From D. Morris, director, Annual Report of the Public 

_ Gardens and Plantations of J amaica, for 1882. 

March 30. From Hiram Sibley & Co., seedsmen, Rochester, seed 

‘potatoes. . 7 

|, _April4. From Lyman Wall, Webster, N. Y., samples of Wall’s 

_ Orange potato. 

April 5. From F. H. Horsford, Charlotte, Vt., samples of hybrid 
- wheat. 

_ April 5. From Hon. T. 8. Gold, West Cornwall, Ct., seed corn in 
_ several varieties. | 
>. April 6. From William Saunders, Washington, D. C., two ears of 
"corn supposed to have been grown from seed taken from Indian mound 
ag a ‘on San Francisco river, Arkansas. 

iY April 9. From 8. M. Wells, Wethersfield, Ct., several varieties of 
- os seed. 

































_ potato from Arizona. 
~~ April 12. From Prof. H. E. Alvord, Mountainville, N. Y., one 
~~ copy Houghton Farm Experiment Depar tment ; - Agricultural Physics, 
o, 91882. 
April 14. From D.S. Marvin, Watertown, N. Y., one Centennial 
grape vine. 
Ne April 21. From W. R. Guilfoyle, Melbourne, Australia, one copy 
each of Annual Report of the Melbourne Botanic Gardens, 1875, 1877, 
Pe 1882. 
E _ April 23. From T, D. Plumb, Madison, Wis., sample of clover seed. 
a ’ April 28., From G. H. & J. H. Hale, So. Glastonbury, Ct., one plant 
Be of Mrs. Garfield strawberry. 

April 25. From D. M. Ferry & Co., seedsmen, Detroit, Mich. , pack- 
B. ages of pea and been seed. 
4 ie April 30. From M. F. Pierson, Seneca Castle, N. Y., five varieties 
of ‘potatoes. 


packet each of eight varieties of potato and two varieties of peas. 
fi May 3. From J. C. Vaughan, seedsman, Chicago, Ill., some ears of 
es ‘Red River corn. 


eo _ Aprilii. From J. G. Lemmon, Oakland, Cal., tubers of the wild) ae 


April 30. From B. K. Bliss & Sons, seedsmen, New York city, one 


ee 5. From H. Sazé, Tokio, Japan, thy varieties of the Soja bean. oo 


To their nels the director is indebted for much of whatever suc- 


at 


May 9. From aie Whitlock, Pion N, Y;  oreoten of potato 


and millet. 


May 10. From ©. H. Spalding, Hess Road Station, N. Y., a packet e 4 
of Niagara cane seed. rd 
~May 19. From Messrs. Burrell & Whitman, Little Falls, N. Y., Six | 


pecks of fodder corn seed. 


+) May 24. From T, H. Foster, Lansing, Mich , one copy of Michigan 
- Horticultural Report, 1882. 
May 29. From Prof. C. W. Dabney, Jr., one copy of North Carolina 
Agricultural Experiment Station Report, 1882, _— 
June % From Hon. John EH. Russell, secretary, Boston, Mass.,. one. 
‘copy of Agriculture of Massachusetts, 1882, 


July 26. From Prof. W. H. Brewer, New Haven, Conn., one copy 


of Investigations of the Scientific and Economie Relations of the 


Sorghum Sugar Industry, Noyv., 1882. 


July 30. From Hon. Geo. B. ‘Loring, Commissioner of Agriculture, » 


The Sorghum Sugar Industry, Report of the National Academy of 


Sciences, Nov., 1882. 
uAug. 31, From Prof. 8. F. Baird, esac D. Os one volume 
- Smithsonian Report, 1881. | 
Aug. 31. From O. H. Alexander, Charlotte, Vt., two seedling pota- — 
Wes, packets of oats, wheat and corn. : 


Sept. 1. From L. L. Crocker, Farmers’ Fertilizer Co., Buffalo, N. 
Y., one ton of superphosphate. 


| Sept. 25. From R. Schomburgk, director, Report of the Botanic 
~ Gardens at Adelaide, South Australia, for 1882. ; 


Oct. 5. From Weuys W. Wadsworth, M. C., Geneseo, Statistics of 


_the Population of the Tenth Census. ot 

Oct. 8. From William Trelease, secretary, Madison, Vol. XII 
-'Transactions of the Wisconsin State Horticultural Society. | “toh 
Noy. 7%. From W.8. Allen, Chocaluskee, Florida, various packets of 
seeds, a 
Nov. 19. From J. G. Lemmon, Oakland, Cal., seeds of Tagetes 


Lemmoni. 


Nov. 23. From Prof. J. A. Lintner, Albany, N. Y., one copy of. 
First Annual Report of the Injurious ‘and Other Insects of the State — 

of New York. ha 
_. Noy. 28. From F. H Horsford, Charlotte, Vt., one packet of bald Se 
barley seed. 


Dec. 11. From Prof. Chas. H. Peck, Albany, N. Y., the 83d to 


84th Annual Report of the State Museum of Natural History. ei 
Dec. 17. From American Dairy Salt Company, Syracuse, 'N. Y., one 


barrel of factory filled salt. 


/ Dec. 22. From Prof. C. W. Dabney, Jr., Raleigh, N. Oy aig Fie 
ee of seed from Teneriff. > Coa 


i @ 


The station officers have given to their work that close accurate at- a art 


tention and personal interest which justifies the warmest mention. 
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xisted harmony ee abt ay faithfulness on the part of 

) s the calls upon them have been. frequent and. wearing, th 

+ times distasteful, yet in every respect personal consideratic 
eerfully given way to duty. To Mr. Wing, the assistant; M 
he horticulturist; Mr. Lovett, assistant horticulturist + sor 
ock, ‘the chemist, and Mr. Watson, the stenographer, are due 
Eotetpnce, for each, as occasion arrived, has given treaday assist- a 
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zB LEWIS STURTEVANY, Derector. 
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DIRECTOR'S REPORT.  — 


One of the most important, nay the very dandamenen condition of 


experimental work, is that we shall correctly interpret the results of 
our work, If guesses are to take the place of method, then we might 


as well guess at our work in advance instead of going through the 
formality of measurings and weighings. ‘The plat system of experi- 


menting, from its apparent simplicity, has entered into general practice 


amongst experimenters, and the results of figures gained are, in general, 
received without question. The figures gained under this system of — 
equal plats are, however, more apt to afford incorrect than correct 
‘conclusions, as usually inter preted, and it is well worthy of discussion 
whether there may not be some method which will enable us to detect — 
inaccuracies and decide as to the values of our figures in their relations” 
to greater or less. 

In the station work an attempt in this direction is being made — to 


a certain extent provisional in its nature, as subject to improvement 


as experience is gained. Through harvesting our plats in separate por- 
tions in such a way that adjoining sections admit of comparison of 
yield, it seems probable that some idea of the uniformity or lack of 


‘thus derived be made available. Exactness of figures cannot be 
expected to prevail between duplicate plats, as absolute identity of — 
conditions cannot be forecast; in every such trial there must exist 


some differences between the yield of independent areas, as arising 


from the complex agencies which affect plant growth, in itself 
‘dependent npon.a complexity of hereditary environment, If, then, 40% § 
we cannot expect to obtain identity between two plats under. dupli- 


cated conditions, the query comes as to how closely the results must’ 
figure in order to serve the purpose of an experiment. When our 
query takes this form, we at once seem to recognize that for each class 
of events there are certain limits within which normal variations may 
take place, limits which are to be defined by a careful investigation, as 
deduced by experiment, of the variations which actually may happen ~ 


in a given number of plants upon a given area, under conditions of a 


presumed equivalency. 


The errors which most frequently occur in plat experimelt etm + 


may be grouped as follows: first, those dependent upon the lack of © 


uniformity of character in the seed used ; secondly, those which arise — 


from the number of plants which survive and attain maturity being — 
different in each area; thirdly, from the area of soil not being the 
same for each plant that produces the crop. As a corollary to this © 


statement we may then say that the first endeavor in plat experimen- 


tation must be to secure uniform seed, and to establish for each ae 


the like number of maturing plants occupying similar spaces for root — 


*:\ 
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uniformity of soil conditions can be obtained, and the information \ ~ 
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feeding and growth development. -At harvest, it must be observed 
how nearly these conditions have been satisfied, and when discrepan- 
cies occur, these discrepancies must have their effect estimated accord- 
ing to some rule derived from experience, and the resulting figures 
from the investigation either added to or subtracted from the actual 
yield, according ‘to the need. The next process toward our obtaining 
complete results must be the satisfying ourselves of the equivalency 
of the seed used, and of the evenness of the fertility and of the 
physical conditions of the soil, through the study of each plat divided 
into smaller sections, and as well of the conditions of the surrounding 
soil, through the careful use of duplicate series of plats, bearing in 
mind that the figures gained cannot be expected to be identical between 
duplicates, but only to be valued as they fall within wells established 
limits of error. 

That the station has not in all cases followed these a of interpre- 
tation is a misfortune that arises from the newness of its a and 
from the want of sufficient data, and a well-verified series of observa- 
tions which can be regarded as constants for given circumstances. 

It isa good rule, however, for the farm experimenter to consider, 
that when the variation between two plats differently treated is no 
greater than between plats treated alike, then the figures which are 
intended to be for or against any practice are unsatisfactory, and can- 
not be accepted as infallible guides as measuring the influence of the 
changed condition. It is also well to be remembered that ifs it is jus- 
tifiable to interpret gain or loss according to our prepossessions in any 
one case, then it is logical to interpret figures of like meaning and 
like import even when counter to our beliefs. If, for illustration, we 
plant two plats with corn, and to one plat apply fertilizer, and harvest 
from the fertilized plat ten bushels more of corn, then, if we accept 
this ten bushels as the measure of the efficacy of the fertilizer, we 
should estimate weeds also as of ten bushels advantage, when, upon 
two plats, one weeded and the other growing abundance of weeds, we 
harvest ten bushels more of crop from the weedy portion. 

We would, by no means, undervalue our appreciation of the impor- 
tance of the eaten that this station will be of benefit to practical 
agriculture, yet a close acquaintance with the difficulties that beset 
our path leads us to the candid admission, that the most important 
portion of our work is the learning how to experiment, and how 
to interpret our results. We must expect to find much of our labor 
thrown away upon efforts which shall not yield an adequate return, 
and we must expect our path to be marked with failures, saddening at 
the time, but from which lessons may be derived for future progress. 
Indeed, in well-directed experimental trials, failures may be even con- 
sidered at times of Meebo A as teaching lessons which might not 
otherwise be learned. 

The leading aim of an Heparin ental station such as ours must be by 
experimental study of the most careful kind to obtain knowledge of 
the action of the laws which find application in agricuiture, and to 
devise methods for the application of the knowledge gained, in order 
that in practical farming waste of means and effort may be diminished, 
and gain may be increased, and thus profits be forwarded, 

The one discovery in cattle feeding this year opens up a field for re- 
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newed experiment which seems hopeful for gain. That the churning 
quality of milk and its chemical quality bears no exact relation isa 
discovery of consequence, as well as the fact disclosed, that the char- 
acter of the food supplied to milch cows affects the churning quality 
of the milk more than it does the chemical quality. It seems now to be 
plainly evident, that for practical dairying, the churn is the only relia- 
ble implement which we have in determining the butter quality of the 
milk; analysis the only reliable method other than experimental of 
determining the food quality of milk. It is, however, not without 
interest that specific gravity and cream percentage offer guides, when 
correctly interpreted, as.to the quality of milk, and it is only when we 
assume from such observations more than the data which they offer 
warrants that we should expect error of judgment and mistake as to 
fact. It isa safe rule to observe, that when difference of opinion arises 
as to results gained, it is usually due to imperfect reasoning and 
difference in knowledge, or to the applying of the facts observed upon 
material of different origins, but assumed by opponents to be of like 
character. 

A difference of opinion between two persons, as the late Professor 
Agassiz once remarked to me in conversation, usually arises from 
difference of knowledge, which leads each to view the matter from a 
different standpoint. Equivalency of knowledge gives agreement. 
Indeed, it is with me a matter of universal observation that the facts 
offered by farmers are not usually to be questioned; although very 
often the interpretations of the facts observed are in error. ‘To right- 
fully connect cause and effect requires careful education and training 
of the faculties, and to interpret justly facts in their proper relations 
requires most considerate study. 

The greatest stimulus to research that we have is in the occurrence of 
variations. The beautiful example of experimentation in Darwin’s book 
on Cross and Self-Fertilization in the Vegetable Kingdom originated 
from an observation that in two beds of toad-flax, the one sown with self- 
fertilized seed, the other with cross-fertilized seed, there was a difference 
of height between the plants of the two beds; this fact verified another 
year by a like observation upon the carnation pink, suggested the in- 
vestigation into its meaning, and: brought to our notice the general 
law that in plants cross-fertilization is beneficial, self-fertilization in- 
jurious; a law which has an important and practical bearing upon the 
production of agricultural seeds for sale and growth. In the records 
of our butter factories we have, as comes to me from good authority, a 
sometimes dajly variation in the value of milk for manufacture, a 
variation greater in amount than can be ascribed to errors in the 
churning. In our private dairies the same fact may be observed, as 
Professor Alvord has so well shown at the Houghton Farm Experi- 
mental Station at Mountainville, this State, as well as that variation 
occurs With individual cows, and with change of feed. These varia- 
tions have a meaning, and their study should make us acquainted with 
their cause. ‘The cause once apprehended and studied, it is nearly 
certain that the factors of variation will be found amenable to human 
effort, and that we may expect by influencing to diminish the differ- 
ences now observed, and thus acquire the power of increasing product 
by diminishing waste. Professor Alvord, than whom we have no 
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better dairy critic, in an article in the Cowntry Gentleman of Novem- 
ber 1, 1883, says: ‘‘ The valuable dairy experiments conducted at the 
New York Agricultural Experiment Station during January and Feb- 
ruary, 1883, indicate the importance of a careful study of the effects 
of food upon the churning quality of milk ; they show a much greater 
variation between the actual fat in the milk and the butter obtained, 
as the results of differences in food, than has been heretofore recog- 
nized,” and in giving the results of the Houghton Farm studies, he 
not only verifies our conclusions, but adds very much information of 
great value to the dairyman, gained from a herd under experimental 
as well as normal conditions. Indeed, Professor Alvord has proven 
not only a capable observer, but an excellent generalizer, and has 
added available knowledge through his this year’s experiments for the 
consideration of dairymen, and fortunately the work of the private 
station has been in a line with that conducted by the public station. 

The subject of the germination of seeds is an important one, not 
only in its relation to the farmer, but as well to the seedsman, The 
seedsman occupies a position of great importance to the progressive 
farmer and is deserving of appreciation rather than abuse. Without 
this gathering together of varieties from nearly every source of supply, 
this constant search after new things and improved varieties, this con- 
stant effort after reliability, and this constant maintenance of large 
stock, our agriculture would perforce become hampered, from the 
inability of the ‘grower to secure the benefits of advance made by 
others. The select body of men, whose business is the improvement 
of seed and the originating of new varieties, would become discouraged 
through the expense in distributing their produce at a price which 
would justify the making of their specialty into a business. Seed 
would lose purity through the being grown in small patches, and the 
only means of maintaining many kinds in a pure state, that of grow- 
ing seed of like kinds in large fields whereby risks from hybridization 
are diminished, would be unavailable. For instance, we may evidence 
the cabbage, a crop perhaps as dependent upon the purity of the seed 
for its successful growing as any plant in general use. ‘The flowers 
of this plant are adapted for cross-fertilization as well as for self- 
fertilization, It is a well-known fact that varieties are crossed so 
largely by insects that it becomes impossible to raise pure seed in the 
same garden where more than one kind are in flower at the same time. 
It is also abundantly proven that the produce from seed which are 
self-fertilized is very inferior to the produce from seed fertilized with 
pollen from another plant of the same variety. It is evident that 
where large fields of cabbage are grown for seed, insects will be con- 
tinually at work conveying pollen from plant to plant, and thus 
furnish absolute provision in the vast majority of cases against self- 
fertilization, and from the preponderance of the one variety we have 
a great safeguard against the introduction of pollen from other 
varieties. This presentation of abundautly verified facts clearly shows 
that the seed-grower upon a very small scale cannot produce seeds as 
valuable to the consumer as can the seed-grower upon a large scale, 
and it is only through the business of the seedsmen that the large 
grower, the grower of the best seed, can be encouraged. 

The seedsman obtains his seed from many sources of supply, and it 
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becomes impossible for him in all cases to verify the quality of the 
seeds that are furnished him. His business requires the keeping 
accounts with so many kinds and so many different sources that 
individual control cannot be exercised, but much must be trusted to 
subordinates. It is not surprising, then, that mistakes sometimes 
occur, and that occasional dissatisfaction is expressed by the purchaser. 
The extensive use of seedsmen’s seeds by the station has, upon a general 
view, furnished very satisfactory results, a continual source of surprise 
when the difficulties which surround the seedsman’s business are con- 
sidered. Our experience, however, leads us to criticisms upon seeds- 
men, and upon the character of the seeds supplied, which we must 
assume are justified more by lack of knowledge than intent on the 
part of seedsmen, and unfortunately, this lack of knowledge we can- 
not at present supply. 

Thus, we must know absolutely what species of vegetables cross fer- 
tilize, the value of the probability and the length of time required to 
eliminate from a variety the effect of previous cross-fertilizing. This 
being known, seedsmen should insist that those who grow their seed 
supply should grow but one variety of a species, liable to cross fertilize 
and this from seed furnished by the seedsmen, and of known purity. 
Seedsmen attempt this, but that they do not always succeed is shown 
by the fact that no radish seed used at the station has as yet yielded 
_ plants uniformly of the variety sown, but usually showing great diver- 
sity. 

We must know the influence of the soil upon the habits of the seed 
grown thereon, as for illustration, the pea, for which it is stated on 
good authority that dwarf varieties grown on mucky land furnish 
seed which tend to produce a taller-growing, more prolific kind upon 
other soils. his fact is utilized by one seedsman of our acquaintance 
who supplies the market gardeners of the south with pea seed grown 
purposely on mucky soil in the north, whereby it is claimed, and ap- 
parently justly, that this seed furnishes plants that ripen their seed 
mostly for one picking, thus allowing the ground to be quickly cleared 
for the reception of another crop. The question of climatic influence 
also is to be considered, for both soil and climate seem influential in 
changing the habit and quality, not so much the type, but perhaps 
this also, of the seedling. Until this matter of soil and climate influ- 
ence become proven, or determined, we must expect no change in the 
seedsman’s methods in this respect, but yet some of the seedsmen al- 
ready have commenced, and properly, itseems to us, to advertise seed 
of the growth of particular sections. 

Pedigree in seeds has a value; this can be affirmed positively, al- 
though the fact has not the general recognition that will admit of our 
criticising too harshly a divergence from this belief. Through the 
non-recognition of this fact arises an unwillingness on the part of 
seedsmen to pay for this quality, and hence seed distributed as of 
like variety, and which, indeed, produce likeness in type, yet vary 
much in habit of plant and prolificacy. 

Prolificacy in some vegetables depends upon other conditions than 
the seed used, or the soil upon which planted. When plants depend 
upon insects for the fertilization which is to cause seed, then these 
plants are fruitful according to the presence, the activity, and even the 
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habits of such insects. Thus, for a perfect illustration, the Scarlet 
Runner bean is partially sterile if the visits of bees be prevented. In 
Nicaragua, where the flowers are not visited by insects, the species 
is quite sterile. Oftentimes bees, however, acquire the habit of ecut- 
ting holes in the flower in order to get at the honey, and when they do 
“this they do not come into contact with either the pollen or the pistil, 
and hence their visits are useless to the plant. These facts, as noticed 
by Darwin, give clear expression to the indebtedness we are under to 
agencies at first thought far remote from practical affairs, and illus- 
trate in a manner the diversities of agencies to be considered in calcu- 
lating the results of an experiment. 

We have no criticisms to offer concerning the distribution of dead 
seed, or seed of such an age as to be unreliable. ‘ No such cases have 
come under our observation. Occasionally varieties have failed to 
germinate or to vegetate, but these few cases may rather be considered 
accidental than as having a general meaning. It is time now that we 
should cease the quoting of adulteration and fraud proven to be car- 
ried on in Germany and England as applicable to this country, and 
from reasoning from these foreign facts conclusions derogatory to our 
seedsmen. In our country competition amongst seedsmen admits of 
no gain from fraudulent practices, and prima facie honesty should be 
looked for in preference to fraud. It is a good maxim in thought, as 
in law, to consider a man innocent until there is reason to believe him 
guilty. | | 

From our experience with duplicate trials in germination, we must 
deplore the system which shall condemn one seedsman and inferen- 
tially indorse another, through variation in the germinating proper- 
ties of seed from single packages sold. That this method may be a 
just one when practiced on a sufficiently large scale seems probable, 
but not when undertaken with few samples, and without the check 
upon our conclusions which are to be derived from duplicates. Prima 
facie, so far as our own observations teach, seedsmen’s seeds, irrespect- 
ive of whom purchased, are certainly not inferior in germinating 
properties to those raised from single plants at the station. 

We have made no trials with “commission seed ” this year, as our 
trials last year seemed sufficient to condemn a system which is capable 
of so much abuse, and which, in the light of our mail and express 
facilities, seems unnecessary. It would seem to us asif self-protection 
would lead seedsmen to abolish this method of sale which places them 
at the discretion of so many agents, many of whom may be careless. We 
would not condemn the custom of distributing gocds for sale, but 
only the method which removes from the seed the real guarantee of 
the responsible parties, and which, while the packets are indorsed by 
the seedsmen, yet are really dependent upon the care and good faith 
of series of agents far removed from the distributing center. It is 
probably to this system in vogne that we are indebted to the reluc- 
tance of many to patronize seedsmen directly and try improved kinds 
of seed, for those who have been deceived by ‘‘ grocery packets” of 
seed can scarcely be expected to feel encouraged to extend their future 
attempts to secure change of varieties, or of seed. 

One of the objectionable features that we would call attention to is 
the multiplication of synonyms in our seed catalogues ; a multiplica-- 


22 [ ASSEMBLY 


tion which must be entirely unnecessary in the majority of cases. 
Thus, in the catalogues of eight extensive seedsmen one variety of 
cucumber appears under the following names: Long Green, Improved 
Long Green, Improved Long Green Prickly, Extra Long Green Smooth, 
Long Green Smooth From Athens, Long Green Prickly, Long Green 
Turkey, London Long Green. Again, we find Early White Spine, Im- - 
proved White Spine, Peerless White Spine, Improved Harly White 
Spine, Improved Early White Spine or Arlington, Extra Long White 
Spine, Early White Spined, Extra Long White Spined, Improved 
White Spined, White Improved Spine. 

It is no exaggeration to say that such a use of names tends toreduce 
vegetable nomenclature to a farce. We find no such abuse in the 
catalogues of our nurserymen. If the Northern Spy apple is offered, 
it is not called Extra Large Northern Spy, Improved Scarlet Northern 
Spy, or Extra Large Red Northern Spy. 

It may be urged that the altered name as applied to a cucumber is 
intended to designate a new and improved variety. If so, we simply 
say that it would seem to be the policy of the introducer of an im- 
proved variety to give it a name that cannot be confounded with the 
names of older and inferior varieties. 

We may suggest that in the description of varieties offered in our 
seed catalogues, that whatever be said, be scientifically accurate, as this 
would have far more influence upon the public than series of epithets 
so glowing that they cease to discriminate the differences which occur, 
and thus tend to bewilder rather than to enlighten the reader who 
is seeking for knowledge. 

To attain results in experiments in pomology necessarily requires 
much time. Thestation has initiated an attempt to ascertain whether 
we can utilize observations concerning the character of wild and im- 
proved fruits in the direction of governing the production of varieties. 
We have seedling strawberries, raspberries and currants growing from 
seed taken from many-seeded individuals and few-seeded individuals, 
some of which may be expected to fruit another year. Other attempts 
at experiment will be found in the report of the horticulturist. 

In the study of varieties in the garden we have made some progress 
toward description and classification, as appears in the following pres- 
entation. We have also experimented with varieties as shown in the 
horticulturist’s report. 

T’o have the applications of science, says Professor H. A. Rowland, 
the science itself must exist. ‘This remark is peculiarly applicable to 
agriculture. ‘Too often in the search after practical experiment we do 
not recognize as a fact that we already know too little of the reasons 
which underlie the various processes which occur, to succeed in our 
interpretations of cause and effect. Before much real practical advance 
can be made in bringing agricultural pursuits within the domain of 
applied science, much work of a purely scientific character must be 
accomplished, and unpopular as it may be for the worker, yet that 
worker who inyestigates agricultural problems, not from the economie, 
but from the reason stand point, is doing the best work, and the work 
which in the end will be found most profitable in its applications. 

It is wise in all our work to recognize all our short comings, and 
to recall to our minds with frequency what limitations to advancement 
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exist to check progress, in order that by well directed study these lim- 
itations may be carried to a further remove. It is by recognizing, not 
ignoring difficulties, that agricultural investigation is to be furthered. 

It is, however, the duty of an institution, founded and maintained by 
a public appropriation for a practical purpose, to endeavor by all 
means at command to fulfill the expectation of its supporters, and 
hence we give our greater attention to the practical element of agri- 
culture, and we have ever in mind economic applications, If our 
knowledge, or published knowledge, is deficient, we attempt by the 
recognition of the deficiency to pursue investigations which shall give 
us more command over applications in the future, and we hope as time 
passes we shall ever be better fitted for deducing from experiment such 
knowledge as shall avail to diminish waste and sccure increase in the 
practical arts included under the term husbandry. 

One of the difficulties, and a great one, which meets the investiga- 
tor, is the variation induced by the variety habits of plants or ani- 
mals. A conclusion obtained, true for the variety or breed under ob- 
servation, may not necessarily be true for another variety or breed, 
and hence it becomes of importance that we shall define with great 
care the variety or the breed from whose study such conclusions as we 
offer are derived. This fact necessitates much descriptive work on the 
part of some, and attempts at classification. 

Agriculture is artificial, as distinct from natural. Itdeals with plants 
and animals and soils removed from the conditions under which they 
naturally occur, and developed by human skill and control away from 
the purposes of nature in the direction most suited to man’s necessities 
or desires. ‘I'he breeds of animals which represent the highest skill of 
man would certainly deteriorate and lose in large part those character- 
istics which give them their value, if abandoned to themselves, and tu 
the conditions which we call natural. So also with plants. Our cul- 
tivated species of improved character can only be formed or maintained 
in their perfection under the conditions of art. We thus must recognize 
that human effort which causes changes in animals or plants, and 
which secures adaptation to a real or. fancied want, is a factor which 
dominates the natural factors in directing development, and in secur- 
ing specified artificial conditions. 

This factor deserves the most careful study as being at the founda- 
tion of agricultural improvement, for it is only by a clear appreciation 
of its power for producing change, of the nature of the changes, of its 
reactions with heredity, and even of its limitations that we can prop- 
erly study this pursuit which has been well defined as the oldest of 
the arts. 

If we examine our vegetable preductions, we can note various facts: 
of interest and of importance. It seems certain that our cereal plants, 
wheat, rye, barley, oats and maize are unknown, in their present form 
at least, in a state of nature, and are the results of developments 
through man’s art, from some unknown, and perhaps little resembling 
natural form. It is equally certain that all these plants have become 
varied under the artificial circumstances of continuous selection, into 
very many distinct varieties of differing properties as regards shape of 
seed, habit of growth, prolificacy, hardiness, etc. ‘The potato has 
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become developed into a large yielding, large tubered, compactly fruit- 
ing (if the tubers be termed the'fr uit) plant, ‘from asmall yielding, small 
tubered and diffusely fruiting original, and in correspondence with the 
improvement, the power of bearing fertile flowers hag mainly disap- 
peared. ‘There have also been secured variations in hardiness, earliness, 
size of tuber and of plant, and edible quality of tuber. The beet, from 
a worthless sea-side plant, has been changed into three types, the beet 
proper, the chard beet, and the mangold, each of which has varied into 
many distinct forms, and the types coming true from seed. ‘The turnip, 
from a disputed or hybrid original, has acquired a series of variations 
which has adapted it for most varied wants, as a garden plant and as 
a field crop, the varieties varying most noticeably in shape of root, size, 

earliness, color, foliage and hardiness. The cabbage, froma worthless 
original, has furnished types which may almost be called species, the 
resemblance being so little marked, and the variations being so strongly 
marked in the various kales, kohl- rabis, marrow- cabbages, cabbages, 

Brussels sprouts and cauliflowers. Among the garden plants the com- 
mon kidney bean, unknown in a wild state, has furnished hundreds of 
varieties, each well marked. ‘The wild carrot with small woody root, 
has been changed into a plant bearing succulent large roots of very 
diverse forms; the celery from a suspicious, oftentimes poisonous plant, 
now furnishes our most esteemed saJad, and in one series of varieties 
the root has become changed to a bulb; the cucumber, egg-plant, en- 
dive, and lettuce, have also given us numerous var ieties widely varying 
from the wild state. The onion, from a scarcely recognized original, 

produces not only bulbs of varying size and form, but also changed 
habits of bearing, as in the potato onion, the top onion, etc. Peas 
have changed from the wild. plant into numerous varieties, differing 
not only in the appearance of the seed, and the shape and quality of 
pod, but as well in earliness and habits of growth ; ; peppers vary so 
strikingly that it is only by the historical record that many varieties can 
be assigned to the same species. Noteworthy variation can also be 
mentioned for the whole squash or pumpkin class of plants, for the 
tomato and others 

All these variations, as striking as they are to the imagination, are 
the outcome of the force exercised by man and directed antagonistic to 
the design of nature; for in nature the dominant intent is the preser- 
vation of existence of the species ; under art the dominant intent is to 
become subservient to man’s wants, trusting to him for that protection 
which in nature the plant must acquire for “itself. 

It follows from these facts that development in the natural plant is 
in accordance with the necessity of self-preservation, the plant aequir- 
ing that character which best fits it for competing with itself and its 
adversaries, and as the seed is the predominant and well nigh univer- 
sal means whereby i in nature dispersion and reproduction is secured, 
the floral organs acquire a prominence and a fixity in proportion to the 
uniformity of the object to be attained, and hence furnish the data for 
a natural system of classification as expressing the motive of the spe- 
cies’ existence. 

It equally follows, that under art, the necessity for self-preservation 
is removed and the necessity | for the development of the floral organs 
becomes subordinate, as man’s care provides for the preservation and 
perpetuation of the species. Under art a new force is exercised upon 
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the plant — artificial selection it is called — which dominates over the 
natural forces and furnishes the direction for growth. Hence in the 
cultivated vegetable variation occurs -in the part and the habit upon 
which selection is exercised and wide divergence of plant form occurs, 
with little variation in general in the floral organs which are not pur- 
posely influenced. | 

As the forces of nature have been more constant and longer exercised 
than the forces of art, it follows legitimately, what observation teaches 
as well, that there is a greater constancy and a stronger resistance to 
disturbing forces in specific forms in nature than in the forms pro- 

duced by art. 

_ From this slight statement, which furnishes the ground work of our 
reasoning, it seems to me to be clearly deduced that as in nature the 
dominant motive or intent of plant growth which provides their form, 
furnishes fit material for a natural classification, so in culgivated vege- 
tables the dominant motive for their existence, which provides their 
form, furnishes also a sufficient material for an artificial classification 
In strict accordance with nature’s usages. 

The importance of this idea justifies a repetition, Nature’s methods 
tend to adapt the plant for self-maintenance, and all the plant attri- 
butes are moulded to this end. Man’s methods tend to adapt the plant 
produce for man’s use or caprice, irrespective of the ability for self- 
maintenance. ‘Thus, in wild fruits we have seeding as a normal char- 
acteristic; in many of our best cultivated fruits seeding has ceased to 
be a normal characteristic, as in the banana, the pineapple, and in va- 
rieties of the grape, mulberry, orange, etc. The object in general for 
the plant under nature to attain, is the production of seed in such a 
manner as to secure the preservation of its species; the object of the 
plant under cultivation is to develop those portions which are to be- 

come beneficial to man, as compelled by the forces brought into agency 
by the acts of man. In plants in nature the parts are developed for the 
service of the plant as guards against the constant conditions that its 
situation implies ; in cultivation, man guards the life of the plant from 
these necessitous conditions of the wild state and allows the plant thus 
relieved to respond to applied conditions designed for the furtherance 
of the development of those parts in which man’s wants are interested. 

Under the guidance of nature, form is moulded to the necessities of 
the plant ; under the guidance of natural forces by man, form becomes 
moulded to the necessitiesof man. If these statements are in accord- 
ance with fact, we must recognize that the classification which is natural 
for nature’s wildings, becomes unfitted for like service for plants whose 
development is dominated by man. In-botanical classification and de- 
scription we have a means whereby species and natural varieties can be 
identified, and thus the study of plants can be forwarded. In agricul- 
ture, we at present have no proper classification of agricultural varieties 
whereby varieties can be brought together in accordance with artificial 
types so as to be readily identified. Hence, in botany, we find clearness 
and precision ; in agricultural botany, confusion and uncertainty. 

The differences between agricultural varieties of a species are often 
greater than between natural species within a natural genus; differ- 
ences not only in form and appearance and qualities, but as well in 
habits of growth and prolificacy, and in reactions to the means at the 
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disposal of the cultivator. Hence we cannot expect to attain the same 
precision for agricultural botany as is already attained for natural bot- 


any until there is recognized that the two studies are not governed 


by the same dominant controlling motives nor by the same rules for 
classification; until it is recognized that as for the purpose of the bota- 
nist the genetical relationship of plants is the key to the proper classi- 
fication and identification of plants, so for the purposes of agri- 
cultural botany the relationship of form and use, as produced by forces 
directed by man, is to furnish the key to the agricultural classification. 

We may be pardoned for calling attention to the importance to 
agricultural experiment of a scheme which shall enable us to classify 
varieties for the purpose of identification. At present, in default of 
historical evidence of the equivalency of varieties, the work of distant, 
experimenters cannot wel] be in unison, nor can changes produced 
through cultivation or through climatic conditions or through series 
of selections be recognized and recorded in proper relation. So long 
as it is certain that the variety differences which occur in our cultivated 
plants have a distinct value to the grower, it becomes essential to accur- 
ate experimentation and to the drawing up of conclusions for practical 
directions that some method for the recognition of similar varieties 
through description alone shall be devised. ‘There is no more import- 
ant work for a station to carry on along with its more immediate 
practical duties than one which shall enable this condition of systematic 
identification of varieties to be fulfilled. 

In the study of some eleven hundred or more different varieties of 
agricultural plants as grown at'the station in 1883, some general con- 
clusions appertaining to a systematic description were obtained. 

Variations through the use of seed apparently cross-fertilized, or in 
other words, of impure variety seed, were very noticeable. 

Variation between seed planted through the use of mixed varieties 
of seed purchased. 

Variation from seeds presumably of one variety and presumably of 
not recent cross-fertilization. 

When the effect of cross-fertilization and of mixed seed was carefully 
estimated, the constancy of the plant to type, especially in that portion 
of the plant which finds use, was very marked. We are prepared to 
admit, generally speaking, that we found a great uniformity between 
individual plants of a variety in those portions for which the plant 
was grown, and a more or less variation in those parts of the plant 
considered unessential to use. ‘Thus, in beets, the tops varied more 
than did the roots; in cucumbers, the fruit varied more than did the 
foliage. 

In the older varieties of plants the constancy of the individuals to 
type was extremely well marked, even in some cases leading us to be- 
heve that the seed had resisted hybridization from adjoining varieties ; 
in the newer varieties, the so-called novelties, constancy to type was 
less well maintained. 

In general we are led to suppose that those artificial varieties, whose 
form has received recognition as desirable, display a uniformity to type 
which admits of classification and description, and a type which resists 
change so long as the plant is exposed to the conditions of cultivation. 
We are also disposed to believe that in case of such strongly marked 
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varieties as these we refer to, that the parent form is enabled to absorb 
some other types without prejudice to its own form, ‘Thus, while 
most beans show the influence of cross-fertilization, the Refugee kept 
the color and form of its seed intact, although planted for two years 
adjoining other varieties. The Waushakam corn grown adjoining 
other varieties last year and this, and blooming at the same time, bore 
ears and kernels this year apparently on type, the exceptions being not 
one thousandth of a per cent. 

We have indications of the fixity of an agricultural race under culti- 
vation by the fact that the same type of maize as found in the Peruvian 
tombs exists at the present day ; that the Flat Dutch turnip is appar- 
ently the same now as when described many years ago; that pumpkins 
exist now in the forms described by the early botanists and by the 
early voyagers ; that many of the types of lettuce now found seem to 
correspond to those in use by the Romans, etc. 

. We have also to notice that in practice even varieties which hybridize 
the most readily are maintained true to type to such an extent as to 
admit of the seeds of varieties being sold by seedmen, and plants 
grown from these seeds in the main come true to the description which 
is offered. 

Upon the whole, from two years’ experience, we must affirm that 
agricultural varieties, in general, possess a fixity under the circum- 
stances of cultivation, and only vary greatly when exposed to conditions 
other than those to which they have become fitted. 

If our opinion of this fixity of varieties under the conditions for 
which they have been trained is correct, then classification and iden- 
tification become possible, and it but remains to develop through trials 
a scheme which shall be scientific in its method, and reliable in its 
conclusions. | 

It certainly seems to me logical and proper to utilize the motive of 
the plant for the purpose of classification. In natural botany form is 
but subservient to structure fitted for the special purpose of self-main- 
tenance of the species under a constant struggle against competitors 
and natural environment, and the floral organs become the representa- 
tive of the dominant motive, and hence offer a basis for natural classi- 
fication. In agricultural botany form and quality, designed for man’s 
convenience, and not for the convenience of the plant, assumes promi- 
nence as the motive, and the floral organs become subservient so far 
as man is concerned, and in so faras they do not appeal to the human 
desire for change, and hence in agricultural botany classification must 
logically be established upon those fixed forms which have been pro- 
duced and are maintained by the art and skill of man. In both nat- 
ural and agricultural botany heredity is a factor which alike prevails, 
and, hence in the use of two different dominant motives for classifica- 
tion, we must not expect the two systems to coincide in the grouping 
and. arranging, but oftentimes opposition. ‘Thus giving prominence 
to the form of the part developed through man’s agency would bring 
into one group those roots which hold a resemblance which is to be 
recognized as of acommon type, as for instance, the Rose China Winter 
Radish and the Carenton Half Long Carrot, both of which have cylin- 
drical roots premorse at the tip; under the natural system these varie- 
ties would be correctly classed as belonging to two different orders. 
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We may mention as a parenthesis in order to show the force of the 
motive impressed upon the plant by man that parallelism of certain 
forms is to be found between various orders, genera and species of 
plants, according as man’s effort has been equally directed toward 
similarity of produce, as for illustration, between the forms of roots 
when the root-portion is the part desired ; in the form of stems © 
when the stem-portion is the part used ; in the form of foliage when 
the foliage is the part in esteem ; in the form of fruit when form has 
value to man, etc., etc. 

It is very desirable to know somewhat of the order of changes which 
have occurred in agricultural plants, and to determine what forms are 
the least, and what forms have been the most modified by human 
agencies ; to determine the successive stages of improvement in order 
to derive lessons which shall teach us how to go to work to initiate 
new changes which shall accomplish a desired result ; and to recog- 
nize the resting places in form, which resting places can be adapted 
for purposes of grouping. 

We will illustrate our meaning by bringing together a few of our 
conclusions regarding certain of our cultivated vegetables. 

The roots principally grown in our gardens are the beet, carrot, 
parsnip, radish, salsify, scorzonera and turnip. Of these the parsnip, 
salsify and scorzonera are evidently but little improved from the wild 
state, the latter two scarcely at all. 

If we critically examine the varieties of these roots we shall find a 
common variation from the wild form, where known, in the smoothing 
and enlarging of the root and the freeing from forking and branching. 
Salsify and scorzonera are examples of this stage. This improvement 
seems to have been generally attained, and to have but little special 
significance, except as indicating plants grown freed from competition 
and on rich soil. The common parsnip, for instance, when allowed 
to grow as a weed, becomes the wild parsnip of the botany, the roots 
becoming branched and diminished in size. 

The first stage of improvement in vegetable roots seems to be in the 
enlarging of the base of the root in excess in diameter over the stem, 
and in obtaining a conical shape the fleshy portion tapering to the 
extremity, and in its improved sub-sections exhibiting a fusiform, 
spheroidal or almost cylindrical shape to the enlarged portions. ‘This 
type finds representation in varieties of the beet, carrot, turnip, pars- 
nip, radish and other less cultivated vegetables. This type may be 
called tap-rooting. 

The second stage of improvement seems to be when there is a dis- 
tinction gained between the swollen portion and the root, the root 
proper starting abruptly from the flattish surface of the fleshy swollen 
portion. Within this type we have spherical and ellipsoidal, more or 
less flattened, or even hollowed forms, occurring in varieties of the 
beet, carrot, radish and ae This type may be called the caudate 
or tailed. 

A third stage of improvement is when the lower part of the fleshy 
root is abruptly ended, as if bitten off, and contains cylindrical and 
tankard shaped forms, Representatives are to be found in varieties of 
the carrot, turnip and radish. This type may be called the premorse, 
or bitten off. 

Various anomalous and less improved types occur, which, with our 
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present knowledge we are unwilling to attempt to classify, as those 
wherein the roots form a capillary mass from the base of the bulb, asin 
varieties of celeriac and rutabagas ; or those roots which are fascicled, » 
as in the sweet potato and skirret. 

If we apply to these divisions the methods of botany, we can group 
together the various results of similar selections in a form which admits 
of provisional classification as below: 7 

Cass, having reference to the portion used, or upon which selection 
has been exercised, as roots, bulbs, tubers, stems, leaves, foliage, 
fruits, ete. 

STAGES, corresponding in position to orders in botany, and includ- 
ing groups of selections within classes. 

SUB-STAGE, a division of stages. 

Forms, which correspond in position to botanical genera, and include 
groups within a stage of plants of similar outline of parts used. 

VARIETY, which corresponds to botanical species, and form the unit 
of the system proposed. 

We will illustrate by an example taken from roots. We will com- 
mence with an assumed order, as : — 


Crass 1. The roots the portion valued. 


Stace 1. The taper root, the bulbous or fleshy portion tapering 
to the fine root at the extremity. 


° 


Sus-staGe 1. The root elongated, very much longer than broad. 


Form 1. Slender, cylindrical or nearly so, often branching, 
the collar portion not distinct from the root. 


VARIETIES — to be described — gobo, horseradish, salsify, 
scolymus, scorzonera, etc. 


Form 2. Shaped like a cone, but distinctly rounded at top. 
—+ Growing nearly or quite wnder ground. 


VARIETINS to be described. — Crapaudine beet, White Sile-. 
sian beet, etc.; Madgeburg chicory ; Freneuse 
turnip, Morigny turnip, etc., Common Long 
parsnip; Tuberous rooted parsley; Long Scarlet 
radish; Wood’s Harly Frame radish, etc.; ram- 
pion. 

= Growing wholly or in part above ground. 
VARIETY to be described. — Long Yellow carrot. 


Form 8. Cone formed, flat or but slightly rounded, or hol- 
lowed at top, etc. 


Form 4. Terete: cylindrical and but slightly tapering, ete. 
Form 5. Cylindrical, but both ends ellipsoidal, etc. 


SUB-STAGE 2. The root bulbous, the vertical axis much longer 
° than the transverse. 


Form 1. Spindle shaped, etc. 
The other stages in class one might be stage two, the caudate or 
tailed ; the root proper starting abruptly from the flattish surface of 
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the fleshy swollen portion. Stage three, the premorse; the lower part 
of the fleshy portion ending abruptly as if bitten off, ete. — 

This arrangement would admit, once granting the fixity of varieties, 
the at once assigning of a plant grown for its roots to a division con- 
taining so few varieties as to admit of finding quickly a close descri»- 
tion of the variety to be identified by careful comparison of the 
description with the root in hand. At first sight this system, however, 
must appear awkward, on account of our non-familiarity, and present 
education in another direction ; it certainly does not detract from its 
merits that universal knowledge will at once admit of calling a beet a 
beet, or a carrot a carrot, without referring to our table, which will, in 
practice, but serve to identify a variety within a species. 

A careful examination into the motives which have been exercised 
upon other kinds of plants will furnish material suitable for carrying 
the system proposed into practice with all the agricultural plants, and 
will end, we may hope, in giving us an agricultural botany of precision, 
and which will require to be supplemented only by a genetic arrange- 
ment which shall give the position of the species in the natural system. 

If seed of the various sorts of the cabbage family be planted along- 
side, a resemblance will be seen between all the seedlings at a certain 
date; it is only as growth proceeds that the development begins to 
differentiate differences. It seems probable, through a study of the 
laws of breeding, that the period of divergence marks the period at 
which original selection commenced in order to obtain our present 
forms. If this observation be substantiated, then by careful study of 
seedling development we shall be able to determine points of departure — 
at which human guidance shall be enabled to direct in line with the 
tendencies of the plant. This study of plant-growth after the method 
used in zodlogy, the study of embryology so to speak, not the term 
“embryology” as applied to nature’s plant, but that of man’s plant, 
the period between the seed and the differentiation from the natural 
type, offers much promise of good result, and it seems quite probable 
that as we attempt to influence the development of the plant before 
or at the time of the differentiation into the acquired properties of 
the mature plant we can initiate a new series of selections in certain 
varieties whose root, bulb, stem and foliage finds use. | 

Thus, to illustrate, if a row of seedling beet plants be carefully 
observed, it will be noticed that at the first all the young plants have 
like roots; after a time certain roots will commence to vary in sub- 
stance from their neighbors, and in a short time this variation will 
acquire the typical form of the variety in advance of the other plants. 
Through the marking of those plants which first change their form 
from the natural to the artificial plant, and reserving for seed purposes, 
and through doing this for several generations, we may hope to obtain 
an earliness in a new variety thus formed, which would only be acci- 
dentally gained through the selecting of the largest or best root at 
period of harvest. Our observations upon our seedlings will also show 
other points of divergence than earliness, as of the habit of early 
growing the summit of the root above the ground, and this habit may 
well form the beginning of another process of selection. In like. 
manner to secure earliness in the cabbage we would select from rows 
of an early maturity that plant which first begins to leave the type 
common to the various races for the type impressed by art, and so on 
for other vegetables. | 
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: LYSIMETER. 


The lysimeter percolations have been carefully kept throughout the 
year. From the records here published it will be seen that stirring 
the ground tends to prevent evaporation. Until longer records than 
one year have been kept it would be unwise to discuss the meanings 
of this year’s observations, as our conclusions would almost certainly 
require modification from a larger experience. 

We append the following table of results to date: 


Lysimeter Water Collected. 


No. of days rain- Cultivated 
1882. Rainfall. fall recorded. Sod. Bare soil. soil. 

Inches. Inches. Inches. Inches. 

PV tient ea eeu ah 10 .000 Po bs 3, aes Vga | 
September......... 1.251 6 .000 .001 284 
Wetguerie. 2c ss ss 0.621 iy .000 .000 .001 
November......... 1.220 ri .000 .% .009 POLE 
December. .i:..2... 0.550 4 .000 Ser ae ot 

1883. pe wee Es 

JAaNUAary............ 0.482 13 007 052 .006 
BNODEUALY «sess vcs 1.441 13 142 .000 .000 
NOU Ss 0.880 — 12 .001 .001 .001 
‘i ROBO ya Fee .001 1.291 1.566 
VUE Co. Oa a 4.451 16 1,204 2.439 3.010 
LOC) eS 4,120 12 1.204. TEESE 2.154 
JEL 2 2 a ea 2.980 13 .006 .320 .469 
PUBS «a (sls old 2s 55 3.470 9 .000 .959 1.352 
Neptember......... 2.120 10 .000 227 632 
MCTODCINGs Habst ice 2.100 10 .083 964 Lodo 
INGVENINED ss. 2... . 1.540 5 .935 .801 .935 


December ......... 0.730 i} .165 043 O31 


—_———_———- _— ——_—_—_—_ eed —_——— 


CLIMATE OF GENEVA. 


From the statistics published by Professor W. D. Wilson of Hobart 
College, in 1867, we derive some information concerning the climate 
of Geneva, N. Y. Latitude 42° 52’; longitude 77° 2’; height five hun- 
dred and sixty-seven feet above the sea level.. The figures embrace 
observations continued for twelve years. 

The hottest time in the day was usually about 3 P. M., 1. @, a 
little before in winter, and a little after in summer. ‘The coldest 
periods were a little after midnight. 

The hottest day by the general average was August 1, 73.29°; the 
hottest week was that ending August 5, 71.82°. 

The coldest day in the general average was February 3, 19.09°; and 
the coldest week, the one ending February 11, 23.19°. 

The average temperature computed for each day in the year, and 
the greatest and least heat during the twelve years, was as below : 


32 
Average 
temperature. 
; , \ Deg. 

RD UALY s Sails, urls SR IER tien oreteteerte 25-29 
February ..... MCC RNP AR so whtitare's 25-39 
Marol (tcc OUR Sao te capes line £00k. ie 32-26 
A TRN ih dg GAP bed Cro ioidatkis Gerke 43-21 
MER Yio con ste eA Ravel ace oy Aran GSR rE 55 + 66 
SEXED Ead rae CG Nee ae eeee DA GOORIN E 64-93 
SULLA es rein ea Utah cialstis Leo) i ptatsha, Sale ot 70-28 
MATT R Ur 26 ivy. PH ai WL Na. cuere lol oiler hel 68-08 
PE PLOMDON ci ok wins a seis Pepcid penne 60-47 
DOG EGOT ater e Acicte. © atdagate eeieas Gack aie 49-66 
Woven ber i 2.5 cade te eirurahe Met 39-12 
MBHEM HER ys Seed oa al MCA wines ees 25-56 


The average for the season was: 
Spring 44°.21 


Summer 67°.68 Winter 

The average for the year, gained by adding the average for each day, 
and dividing by three hundred and sixty-five, was 47°.20. 
The hottest average for the day, 84°.7, was on July 20, 1854; the 
coldest average for the day, 14°.2, on February 6, 1855. 


Winds. 


\ 
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Twelve years. 
Greatest heat. Greatest cold. 


Deg. Deg. 
65-0 —16 
59-5 —18-5 
U2 —5 
79 11 
85 31 
94 38 
96-5 32 
95-5 48 
89-5 d4 
85 28 
16) 10 
63°5d —5 


Autumn 49°,52 


25°.41,. 


Reckoning three observations per day, we have on the average about 


fifteen observations per month with no perceptible winds. 


for the year are distributed as follows: 


The others 


: N. W. UN. E,., See 
PERL URAL'Y. shies Po9 a) bie) o aca’ atle ns @ Seah ete 388 1-2 6 41-2 39 
BS DIWALY. sich. eit) iene cs teeta ee pee as 3841-2 5 31-2 30 
INLET OD cee ie phertooug eye ers kene teas eet Metis 441-2 4 5 23 
PUPIL Sis ate ey, Fale a Secte BORNE pleut TE 3861-2 7% 6 23 1-2 
MA a win ge reeshria etic! ee eee ete eee 321-2 10 12 23 
pPUETL GAs 2°88 vn oo chan id fa ai'e oben Sto uaetat eT gna 29 51-2 111-2 21 
ROAR bese seit chin) o/b) ey wilcls te ba A ee 3801-2 8 14 21 1-2 
POSTS c4 increta pais coats “havin cctGree 811-2 41-2 141-2 231-2 
memtom ber, eats desde Ue ae oh ipe a oe 27 71-2 11 25 1-2 
(oGober.. 461i icaleiasseenes mre Naybie ease oye 31 7 10 27 1-2 
Novem ben }.si0 sibs pee clos Rempete oie te 29 51-2 8 31 
December sas /i2h Pay Sa) slope ht aaa 341-2 8 6 a7 
Rainfall. 
The average rainfall is given in the following table : 
Inches. Inches. 
BCT Li hag a ra Ro aoa Sa Li S04 SUVs ns deen b ge tte » 8-281 
BG OCTIBTN cei ki! Goes a, op alate 1-188 AUSUSE sv... ..0bie pu 3-690 
IMILCI Ne eile 'e: coeie ye sie eat a 1-888 September... :. ..s:+ ..0iemieeele 2-499 
I TID Ye" wie ke ie erates id 6 os 3-310) OCLODELr ....... » «fst aneemnan 3-122 
MU yeie oun, walk tan eta hire aie a 90o NOVOMDEr. ....» >. meee 2-254 
SALE te atlas oie ne Sate to's %-121 December .. .;. 5... die een 2-027 
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Or, averaging the seasons: 


; i Inches. 
EM tis ihn). sis ates 3.0, « 8-196 Autumn 
MEO. a eth alas vk os 10-092 Winter 


soe Geeees*eseeoee see @ 


Inches. 
7-875 
4.759 





30-922 








As a matter of general observation there is a frost in the last of May 
or the first of June, and the ‘‘ Indian Summer” is well defined. 
Professor Wilson’s observations appear to have been taken at 7 A. 


M., 2:P. M. and 9 P. M. 


The station observations for 1883 comprise the reading of the 
maximum and minimum thermometers at 7 A. M., as also the earth 
themometers in the morning, at noon and 6 P. M., but only during the 


Open season. 
Thermometer averages for 1883. 


Maximum. Minimum. Highest. Lowest. 


Deg. 

Reta eS. LS LUST ols ele 26-2 
sate oe Ais we iere'e 4 piss ase os 32-8 
ME Gas ase eg wie 8 vie oa eel e's 32-5 
OS RG SREP Ss Tey ahr Zar oanee a 50-5 
Ela aie oe.) os nap aie esd OSE ey ¢ 
Re eh sig fk os AG Mb Wa hw wild 762 
Eyre ss Senin aa els wie mace wwe 09 V7 2 
PRE eh hs ci LE o's PRGA Daly Ve th OO eg 
REN ie pk Gib whic sed Fatah 66-8 
Ue Gian o's we! a bw asp lnc 'g one 55 

enc) F's bag ofp. seis esi pcaielase 48-4 
NO ea ae 6 isa 5.5 ob als ale 8s ons 36-9 


Deg. 

6: 
11- 
14. 
30- 
4]. 
56- 
ie 
55 
45. 
38: 
29. 
18 


-2 G2 CO 


Sd H OF Ol 438 D 


Deg. 
44 
48 
61 
V5 
87 


86-5 


89 
92 
80 
18 
10 
56 


Deg. 
—9 
—2 
2 
15 
37 
42 
46 
46 
37 
2d 
13 
— fsb 


The readings of the air and soil thermometers at 7-8 A. M. aver- 


aged as below: 


Sotl. 
Air. linch 8inches 6inches 
: deep. deep. eep. 
Deg. Deg. Deg. Deg. 
Apr. 12 to 30 38. 40.2 39.2 41.3 
PLAY 313. visi'sis% 47.6 49.2 48.2 48.9 
eT fs). one 62.9 63.8 62.2 62.1 
ae 64.4 66.4 64.4 65.1 


mmens...-. 59.9° 62.5 61.8 


6 
September... 50.2 53.1 53.5 5D. 


The noon readings averaged as below : 


linch. 3 in. 6 in. 
Deg. Deg. Deg. 
penis tO 30... O02. AT .2 43.9 
BUR W i's. ao ss 59.2 55.7 50.9 
STIS aie ja 2 ae se 15 .6 71.6 65.1 
BOER RG a Jai sss 12a 75.1 68.4 
NOT aa 76. 72.2 66.7 
September...... 66.3 62.8 58.8 
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9inches 12inches 24inch’s 


eep. 
Deg. 


44, 

50.9 
63.7 
67.5 
66.3 
58.8 


9 in. 
Deg. 


44.5 
50.9 
64.2 
68.2 
66.8 
59.3 


eep. 


Deg. 
44.4 
o1.1 
63.8 
67.9 
67. 
59.8 


12 in. 
Deg. 


44.3 
50.6 
63.7 
67.9 
66.8 
59.7 


deep. 
Deg. 


44.4. 
" 49.4 
60.6 
66.4 
66.5 
61.5 


24 in. 
Deg. 


44.3 
49.4 
60.7 
66.4 
66.4 
61.6 
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The 6 P. M. readings averaged : 


linch. 3in. 6 in. 9in. 12 in. 24 in. 

Deg. Deg. Deg. Deg. Deg. Deg. 
Apr.'12 to 30... +» 50.4 49.4 47.2 46.8 45.8 44.2 
Mave it Ges a ed 57. 54.5 53:9 52.5 49.5 
UNG. sk panei 72.6 fRbealy 68.6 67.22 22 bps 60.6 
PML O RM. ee uae 75.1 74.8 G1:8 70.9 69.8 66.4 
INT aT CLMEE eatin 4. 13.8, 71.8 70.3) Roe 
September...... 62.6 62.29 A G16 61.7 ieee 61.2 


The average of the three soil observations differed in degrees from 
the mean of the maxima and minima air readings, as below : 


linch. 3 in. 6 in. 9 in. 12 in. 24 in. 
Deg. Deg. Deg. Deg. Deg. Deg. 
Apr. 12 to 303. »-b: 4.8 ++) 4-8) |322.: 2% __ 99/990 
Mirra PAN, 12.7 + 13:6 14.9 215 eee 
STE AIA +28.6 +18.5 —1.0 —2.4 — 3.4 4 4.3 
ily ys ck mit 430.9 421.4 + 2.1. 1.1.5 9oe ONeae 
PCULUSE.\< gra) Lat $28.1 419.3 + 0.9 + 0.4 — 0:2 410.1 
September..... +18.0 + 9.7 —17.5 — 7.5 — 7.6 1 .5i1 
The last and first frosts were on September 30 and May 16, giving 
a season for 1883, of 137 days. 
Range of soil temperatures. 
Depth, April 12 to 30. May. June. July. August. September 
1 inch, 82 to 66 39 to 73 53 to 86 59 to 89.5 54.5 to 87 43 to 78 
3 inches, 382 to 59 37.5 to 65.5 51 to 80 58 to 84.5 55 to 85 44.5 to 74.5 
6inches, 86to 50.5° 40 to 68 51.5 to 77.5 60 to 78 57.5 to 78 49 to 70 
Jinches, 39 to 58 43 to 66.5 55to0 71.5 63.5 to 76 60 to 75 53 to 68 
12inches, 39.5 to 50.5 43.5 to 59.5 55 to 70 64.5 to 74 61 to 73 54 to 66.5 
24inches, 42 to 46.5 43.5 to 54.5 54to0 64.5 64.5 to 70 63 to 68.5 57 to 64.5 


Orchard. 


The apple orchard, as found upon the station grounds upon our ar- 
rival, consisted of six hundred and ninety-five trees, most of which 
were of vigorous growth and of bearing size. It seemed desirable that 
the varieties of apple most worthy of being grown in our State should 
be represented by examples upon the station grounds. Hence, scions of 
the following varieties were obtained of Messrs. Ellwanger & Barry, and 
grafted upon thrifty trees on the orchard. The selection was made under 
the advice of Hon. Patrick Barry, a member of our board of control. 
The grafts were set in the order named, commencing at the northeast 
corner of the orchard, and following the rows south and north in turn. 


Summer Apples. 


Australian Red, Red June, 

Large Sweet Bough, Sops of Wine, 

Early Harvest, Tetofsky, 

Early Strawberry, Williams’ Favorite, 

Golden Sweeting, Grand Sultan, 

Keswick Codlin, Geroskoe Selenke Gruner. 


Primate, 
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Alexander, 

Duchess of Oldenburg, 
Fall Pippin, 
Hameuse, 

Gravenstein, 

Haas, or Fall Queen, 
Hurlbut, 

Jefferis, 


3d. 


Autumn Apples. 


Pumpkin Sweet, 

Red Bietigheimer, 
Sherwood’s Favorite, 

St. Lawrence, 

Stump, 

Aunt Ginnie, 

Blenheim Orange Pippin, 
Fall Wine, 


Jersey Sweet, Menegere, 
Maiden’s Blush, Reschestwenskoe, 
Munson’s Sweet, Titouka, 

Winter Apples. 
Baldwin, Russet, Golden, 
Bellflower Yellow, Russet, Roxbury, 
Ben Davis, Seek-no-Further, 
Cooper’s Market, Spitzenburgh, 
Dominie, Sutton Beauty, 
Fallwater, Talman’s Sweeting, 
Grimes’ Golden, T'wenty-Ounce, 
Hubbardston’s Nonesuch, Vandevere, 
King, Wagener, 


Lady Apple, 
Ladies’ Sweet, 


~Lyman’s Pumpkin Sweet, 


Monmouth Pippin, 
Mother, 

Newton Pippin, 
Northern Spy, 
Peck’s Pleasant, 


Red Russet, 
Rhode Island Greening, 
Rome Beauty, 


Coral, 
Hyslop’s, 
Large Red Siberian, 


White Pippin, 

Wine Sap, 
Brownlee’s Russet, 
Cox’s Pomona, 
Dumelow’s Seedling, 
Duke of Devonshire, 
Lady Henniker, 
Lord Suffield, 


Pewaukee, Melon, 

‘Pomme Grise, Occident, 

Rambo, Ontario, 

Rawle’s Genet, Reinette a feuilles d’Aucuba, 
Red Canada, Reinette de Caux, 


Small’s Admirable, 
Tuft’s Baldwin. 


Crab Apples. 


Oblong, 
Transcendent, 
Whitney’s Seedling Siberian. 


BULLETINS. 


Bulletins reporting such matters as are of public interest in the Sta- 
tion work have been issued promptly once a week, and have been dis- 
tributed in slips to such newspapers as have made applications. We 
have, in exceptional cases, reported communications from specialists 
which have seemed of public interest, as from Dr. B. D. Halsted, in 
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Bulletin Liv, upon the peach curl. | We also gave circulation to 
Professor Lintner’s circular upon the ravages of the chinch bug in 
Northern New York, on account of its public importance. 

Among the papers ‘which have come under our obser vation, we gladly 
note the following as having made use of the Station bulletins in whole 
or in part: 

Agricultural Epitomist, Watsontown, Pa. 

American Dairyman, New York, N. Y. 

American Farmer, Baltimore, Md. 

American Garden, New York, N. Y. 

American Grange Bulletin, Cincinnati, O. 

American Rural Home, Rochester, N. Y. 

Avoca Advance, Avoca, N. Y. 

Chautauqua Farmer, Dunkirk, N. Y. ‘ 

‘lyde Times, Clyde, N. Y. | 

Colman’s Rural World, St. Louis, Mo. 

Conger’s Journal, Groton, NY AY 

Cultivator and Country Gentleman, Albany, N.Y. 

Delaware County Dairyman, Franklin, N. Y. 

Farm and Home, London, England. 

Farmer, Malone. N. Y. 

Farmer and Dairyman, Syracuse, N. Y. 

Farmers’ Advocate, London, Ont. 

Farmer’s Review, Chicago, Ill. 

Gardeners’ Chronicle, London, England. 

Geneva Advertiser, Geneva, N. Y. 

Geneva Courier, Geneva, N. Y. 

Geneva, Gazette, Geneva, N. Y. 

Geneva, Miscellany, Geneva, N. Y. 

Home and Farm, Augusta, Me. 

Husbandman, Elmira, N. Y. 

Ithaca Daily Journal, Ithaca, N. Y. 

Jamaica Standard, Jamaica, N. Y. 

La Nueva Era, Roque, Cuba. 

Lockport Daily Journal, Lockport, N. Y. 

Maryland Farmer, Baltimore, Md. 

Massachusetts Plowman, Boston, Mass. 

New England Farmer, Boston, Mass. 

New England Homestead, Springfield, Mass. 

New York Weekly Observer, New York, N. Y. 

New York Weekly Times, New York, N. Y. 

New York Weekly Tribune, New York, N. Y. 

New York Weekly World, New York, N.Y. 

News and Courier, Ch: arleston, 8. C. 

Ontario County ‘Limes, Canandaigua, ‘tpi 

Orange County Farmer, Port Jervis, N. Y. 

Pacific Rural Press, San Francisco, Cal. 

Phelps Citizen, Phelps, N. Y. 

Planters’ Journal, Vicksburg, Miss. 

Post and Tribune, Detroit, Mich. 

Practical Farmer, Philadelphia, Pa. 

Rocky Mountain Husbandman, White Sulphur Springs, Montana. 
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Rural New Yorker, New York, N. Y. 

Science, Cambridge, Mass. 

Scientific American, New York, N. Y. 

Southern Industries, Nashville, "Tenn. 

Springfield Weekly Republican, Springfield, Mass. 
Times-Democrat, New Orleans, La. 

Vick’s Llustrated Monthly Magazine, Rochester, N. Y. 
Washington World, Washington, D. C 

Weekly Press, Philadelphia, Pa. 

Western Farmer, Madison, Wis. 


BotTaNniIcAL NOTES. 
Double Embryos. 


‘Tomato Seed. One doubleembryo noticed in germinating seed, of the 
Livingston’s Perfection Tomato. 

Onion Seed. Double embryos were observed in onion seed of the 
White Portugal, the Queen and the Flat Madeira varieties, 

Parsley Seed. Out of one hundred seed of the Extra Double Curled 
Parsley, two had double embryos. 


Abnormal Colytedens. 


Egg Plant. Out of one hundred seedlings of each, the striped Guada- 
loupe, the Round Purple, the Blanche longue de China and White 
varieties had single plants with three seed-leaves; the Yellow had four 
such plants, and the Tomato Formed Red, three. 

Tomato. Out of one hundred seedlings of each, the Boston Market 
and Hathaway’s Excelsior had one plant each with four seed-leaves, and 
several other varieties had plants with three. 

Cabbage. In seedling cabbages occasionally but one seed-leaf appears. 
In one case noted, the terminal bud issued from the base of the single 
leaf, splitting the leaf to gain room. 


Varvety in Seedlings. 


Tomato. In Keyes’ Early Prolific, the first leaves are entire; in the 
New French Upright nearly entire; in mostof the varieties quite 
inate. 
Strawberry. Seedling plants from seed of the Bidwell and Manches- 
ter varieties have some plants with but one leaflet instead of the 
normal three leaflets. 
Cross-Fertilization. 


Cabbage. The blooms of the cabbage, fertilized with pollen of the 
winter radish, and also others with pollen of the ruta-baga, formed 
pods of full size, but devoid of seed. 

Corn. The maize plant shows in its kernels the influence of cross- 
fertilization of the same year. Some varieties seem to possess the 
power of resisting either cross-fertilization or the changes induced 
thereby. 

Beans. The varieties of the Kidney bean cross-fertilize, as seed grown 
from plants which the previous year had been adjoining other varieties 
show mixture in their crop. Some varieties, as the Refugee and the 
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Galega, seem to come true, even when surrounded by other varieties 
while growing. 

Tomato. Last year flowers of the Turk’s Cap variety were fertilized 
with pollen from the larger varieties, such as the Acme, Mayflower, 
Trophy and Paragon. These seeds planted in the green-house ripened 
in general smooth fruit. ‘The seeds from the green-house fruit were 
planted in the spring, as well as those of the original saving. 

Of the first generation, out of’ ninety-six plants in the open garden 
sixty-seven had smooth fruit, and twenty-nine bore fruit resembling 
the T'urk’s Cap in a greater or less degree. 

Of the second generation, out of seventeen plants ten had smooth 
fruit and seven had fruit inclining toward the 'Turk’s Cap. 

On August 20, with a single exception, all the fruits that were 
ripening resembled the male parent. 

In one instance a plant had fruit of the Turk’s Cap and smooth 
type in about equal clusters. 

Pea. In the cross of the Dwarf Gray Sugar pea bloom and the Day’s 
Early Sunrise pollen, out of five plants three showed purple-tinged 
stipules. 


Self-fertilization. 


Pea. The stamens of all our varieties of the pea are polleniferous as 
soon as the clear white color of the petals appears and before the flower 
has obtained its full size and opened. The pea, hence, self-fertilizes. 
As occasionally peas off of type are borne, and as bees occasionally 
struggle with the flower, we must suppose that infrequently a cross- 
fertilization must take place. 


No Fertilization. 


_ Pea. It seems that the pea blossom will frequently be fo..swed by 
pods, but not bearing seed, when the stamens are removed before the 
pollen has formed, even in cases where no pollen is applied to the 
stigma. 


Position of Seed. 


Turnip. In the Red Top Strap-leaf variety the seeds trom the ter- 
minal blooms were distinctly larger than those from the lower branches. 
A fair sized plant produced in all 1 7-16 ounces of seed. 

Sunflower. Plants from seed taken from axillary flowers had nar- 
rower leaves, and were of a lighter green than plants from seed taken 
from terminal flowers. 

Sorghum. The Sorghum seed ripens from the summit downward. 
In germination trials the terminal seed sprouted more plants than did 
the seed from the central or lower portions of the head. 

Corn. The terminal kernels of flint maize gave to our trials a stronger 
germinative and vegetative power than the central or butt kernels. 
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Immature Seed. 


Maize. Flint corn, sweet corn and dent corn, harvested before 
glazing or hardening and brought to the house, germinated kernels 
freely while still on the cob, 

Waushakum flint corn harvested just at the point of glazing, husked 
and hung up to dry, continued the ripening process so that at last it 
would not be suspected but that our samples had thoroughly ripened 
in the field. 

Pea. Peas planted when at edible maturity vegetated as well as ripe 
seed. 


Mutilations. 


Corn. Corn plants of the Waushakum variety, cut off at the surface 
of the ground when five inches tall, received no injury, but continued 
their growth. A second cutting, when the plant had again attained 
five inches, did no apparent harm. A third cutting, however, appeared 
to enfeeble the plants. 


Variation. 


Tomato. The number of cells and the proportion of fresh seed and 
pulp are not constant in varieties of the tomato, nor are the number 
of petals and sepals to the flower. On September 10 we gathered ten 
fruits of Livingstone’s Favorite, and found the following weight in 
grammes: 


Weight in grammes of Per cent 
No. of Pulp of pulp. etc., 
cells. Fruit. and seeds. to fruit. 
ME eR ler Rici ot so) wha hfe wistaiatelelels a o's fils R220 y 
NE eae a. ass oid a phatala le. chal edie! sia late 197 41-90 = 21-2 
IEEE le) chy! oi ts aleve} Wiets'b. of ovnin (elle wiis’e-e's £79 48-20 24-1 
ESE FOCI Sesh oF, aig) 6. GP 9. 5) bY ol Bw, bern aioe ala sbi ol 175-2 §=35-50 = .20-2 
ER iets) cris lei wets (y's Wiel ed's acarnre « 164-55 29-90 18-1 
chet Wns wicca s crs eeieclee 162-50 388-20 23-5 
I eg os Lio wate ove sep Weiule, see 6 126-50 12.00 9-5 
SSS ok Soe ghee ween ee eles 83-55 8-50 10-2 
ae Og Rae Pe Sa en ae ae 74-70 7-20 9-6 
BREE eae ofa a 'e's's > re MS oe RR a 28 1 ede AAC 56-90 5-15 9-0 


Onion. A single stem of the White Portugal onion (which grew 
from a bulb produced by a plant which went to seed last year), formed. 
bulblets upon the summit, together with seed. 

In the case of a fracture in the stem of a plant of the same variety 
of onion a seed-bearing cluster grew out of the fracture. 

Plants of the Top Onion formed seeds together with bulblets. 


Biennials changing to annuals, 


Last year plants of Scorzonera, Salsify and Carrot formed seed, and 
hence were annuals. This annual seed this year produced annual 
plants. 
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Wild carrot seed collected from plants in the adjoining field pro- 
duced in every case annual plants. 

Cauliflower in several cases flowered, but the season was not suffi- 
ciently long to produce seed. 


Miscellaneous. 


Potato. A potato grafted on the tomato produced tubers above 
ground just above the graft. 

The wild potato, Solanum tuberosum, var. boreale, the seed from 
Arizona, and gathered and presented by J. G. Lemmon, of Oakland, Cal., 
yielded no tubers larger than those planted. The tubers were borne 
very diffusely, and were of the size of small hazelnuts. 

The flowers in the majority of varieties are sterile in consequence of 
a lack of pollen. ‘The Chicago market variety, the flowers of which 
produced no pollen, fertilized with pollen from the Tyrian Purple, 
yielded fruit in eleven cases out of twelve. 

Salsify. About Geneva the Salsify is found as an escape along the 
roadsides. 

Cow pea. Upon the land occupied by the cow pea last year cow 
peas were found as weeds. 

Sorghum. Sorghum also appeared as a weed upon ground occupied 
by sorghum last year. 


Monstrosities. 


Corn. On October 3 we received from EH. H. Libby, Rochester, N. 
Y., a plant of Stowell’s Evergreen Sweet corn, but twelve and one- 
half inches tall, well formed, of a vigorous green, leafy, and bearing 
three ears, two of which were well kernelled. These two ears were 
hermaphrodite, the ovule and stamens within the same glume. The 
tassel was normal, but had not yet bloomed. 

We harvested one ear of New England twelve-rowed, very perfect, 
eight inches long, then one and one-fourth inches, of tassel from the 
extremity, and at the end of the tassel another well-formed ear three 
inches long. 


Maize. 


In 1882 we received a small package of seed of the pod corn from 
Professor W. J. Beal, of Lansing, Mich. This seed was all podded, 
and when freed from its husks was all of uniform type, a yellow dent. 
Planted in the Station garden it furnished us with a number of ears, 
some fastigiate, others heavily husked, others lightly husked, and 
some free from husks. Some of the unhusked ears were red kernelled, 
the only mixture being kernels of red sweet; others had white, yellow 
and ordinary amber sweet kernels. During the growth we noticed 
that wherever a plant was bearing the typal form of husked grain. the 
tassels were heavy, branchy, and usually bore more or less podded 
kernels. 

The fastigiate ears were those in which instead of husked kernels, 
‘numerous husked ears were borne, arranged parallel with each other 
from the base. In many cases the fastigiate kind and the typal kind 
occurred ‘in the same ear, but these fastigiate ears were too late to 
furnish crop. In the normal type, many ears were very broad at the 
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base, tapering rapidly to the apex, others were cylindrical, and these 
latter were more lightly husked. In some cases twin kernels appeared 
in a pod. . 

In no case were sweet kernels found in the podded ears examined, 
and in neither the podded or bare ears were flint kernels to be found, 
although sweet kernels were abundant on the unpodded. 

From our museum samples, we know that flint varieties of this pod 
corn exist, although we had no flint kinds sufficiently fresh to vegetate 
their seed. . 

This curious sort of maize has many names, such as Pod corn, Husk 
corn, Wild corn, Oregon corn, California corn, Rocky Mountain corn, 
Texan corn, Cow corn, and has an interest as believed by some to be 
the original of our cultivated kinds. White, yellow, red and purple 
varieties are mentioned. Lach kernel, in its normal form, is inclosed 
in a distinct covering, the whole ear also being enveloped in a husk, 
and the cob flimsy as compared with our cultivated races. This vari- 
ety is figured by Bonafous, plate V.; by Lindley in the Journal of 
the Horticultural Society, 1846; by Klippart, Agriculture of Ohio, 
1858; in the United States Patent Office Report, 1853, and elsewhere, 
and is spoken of by De Candolle in his Geograph-Botanique. 

Unfortunately we were unable to obtain seed of varieties, conse- 
quently we used for this season’s seed, kernels picked from ears of our 
last year’s crop. Of this we found fourteen kinds sufficiently distinct 
in color, surroundings or place of growth, and planted in all twenty- 
seven rows of four hills each. The following statistics of growth may 
prove of interest, the days of bloom before silk being for the earliest 
plant in each row: 


From unhusked ears. No.seed No.seed Proterandrous. 
planted. grew. 
EMMI ELSI a aia. c 0) Klevbtis 4m -cssiiesdh @, 0 «/ 48 32 2 and 3 days. 
PP MONE OITICIS y 5.056 dha lesen pl dikes e-cs 48 44 land3 . ‘ 
Pe eRe, KCINCIS oo. PSs chee ee Sade ons 48 34 Learnics, ashe 
4, Sweet corn, tinged with red ........ 48 12 2Zand3  “* 
5. Sweet corn, striped with red........ 48 10 land4 * 
From podded ears. ; 
6. Yellow, kernels, partically husked... 48 20 Tt and)2 oi 
7. Yellow kernels, brown pods...... fit AS 24 land2 << 
8. White, red tinged, kernels, white pods. 48 44. A ANG B i84 
9. White, purple striped, kernels....... 48 384 Bsandd5 * 
10. Yellow kernels, heavily podded...... 48 3 3and3 
11. Yellow kernels from fastigiate ear.... 48 8 ic amy Bie 
12. Pinkish kernels, twins in the pod..... 24 13 0 $ 
13. Red tinged kernels, tassel corn...... 40 13 tand: 3. 5° 
14. Red tinged kernels, tassel corn....... 45 ri diand: 8 x" 


The planting was May 16 ; for the rows, the earliest and latest head- 
ing July 27 and August 7; the earliest and latest bloom August 2 and 
20 ; the earliest and latest silking August 5 and 27. In making these 
observations, the earliest plant in each row, and the same plant for the 
bleom and-silk was noted. In generel the. pollen fell freely for about 
_ three to four days after its first appearance. 

We note that in these plants in one case the pollen and the silk 
developed the same day, and in the remaining cases the pollen was 
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found from one to eight days before the silk emerged, so that from the 
duration of the pollen, self-fertilization in most of the cases was possi- 
ble. We also would call attention to the great range between the 
plants in their period of maturing. 

In sixteen rows the anthers were purple and the silk green, in one 
row the anthers both green and purple and the silk green, in ten rows 
not noted. 

In twenty-six rows smut occurred to a large extent--in one row 
our record deficient. The location of the smut was in the thirty-three 
cases recorded, on the tassel in thirteen, the stalk in eight, the nodes in 
four, the leaves in three, the suckers in two, the ear in two, and the 
root in one case, but more than one location often in each row, or on 
same plant. 

The yield in number of ears was: 


Unpodded Seed. No. plants. Podded Unpodded 
Series. ears. ears. 
Tibss t's sos3. ond ble eundehe Siete 32 1 19 
NN PEE SAE FOE LSI tei | 44 3 al 
ER Uetshs\ais:'s atgetisibincs cae Rove aad ee 34. 4 29 
Fee ods aide tal niin MO UN een eae 12 16 
Brita ts itie wile ie his Macmediock etiea hip ee 10 2 8 
Podded Seed. 
Series. 
DEN sss loinc ds Winches piceoinie 20 6 6 
Date five» iain die ei Hk A ete 24 9 2 
IROL: 5 io Gia lpi Mas hAs eevee ea ee 44 8 12 
Bd is Koti oh ice: te kaos int aaehrens Tee tee aie 34 10 5 
Die folsacieivetsie oie ei atelele ee Desa 3 9 sie 
BASTIAESe GAl isc edeie  Nektet SiGe 8 9 Re 
UF SLU Rare Aeris F 13 4 4 (1 tassel ear.) 
1S Ronco te URAL win sie Pode leis 13 11 a 
OD eh six sn YahichGt GAalaMe & ob Wel eho unin is ie v4 10 
Yield. 
Podded Unpodded Tassel 
No. plants. ears. ears. ears.§ 
Unpodiled™seed 20." 0. Snes - 132 10 93 x 
Podded seed 4% 6 MRA eee 166 76 29 ii 


Unpodded seed, ten rows, smut in nine rows. 
Podded seed, seventoen rows, smut in seventeen rows. 


Character of Unpodded Ears. 
Series. 


1. Fourteen ears red dent, two white dent, three ears yellow and 
white dent, some sweet kernels in all. 

2. Twenty-one ears yellow and white dent, some sweet kernels. 

3. Twenty-nine ears yellow and white and red blotched. 

4. Sixteen ears white, yellowish and stripped dent, but some few sweet 
kernels, some of the ears mostly sweet. 

5. Eight ears white, yellowish and red blotched dent, but some few 
sweet kernels, some of ‘the ears mostly sweet. 

6. Six ears white and light yellow dent kernels. 


No. 33.] 13 


%. Two ears yellowish dent, with a few dark yellow kernels. 

8. One ear red dent, one much pink, eleven ears white; yellow and 
red blotched kernels, with a few sweet kernels in all. 

9. Five ears yellow, white and red blotched kernels, a few sweet. 

12. Four ears white dent, with a few yellow dent and sweet kernels. 

The number of rows to the unpodded ears is given below; the rows 
on the podded ears could not be counted in many cases, and hence are 
not given. : 


Total 

Series. Rows on ear. 12 14 16 18 20 22 24 ears. 
Veo en E 1 5 7 4 1 19 
ete hep oem ‘ye sp 4 Ora EB aL 
ne te até )c 6 « peepee, 3 ‘a ihe Ae ie ae 
Beeches t. s'6 A ips Gs 6 4 3 1 1 16 
2 a iy 3 >See Sra 1 1 : 8 
OU ; : ae 2 1 3 6 
ico oe i ee 2 be aA ay 2 
Briere ty Rebs setts, «) » niin tas a il Fy 6 4 1 12 
RIMS eno) 38 ae ke Ad 1 1 3 ita i‘? 5 
er Ree LY «s/w « tt dis 1 A ot nee is Pt 4 


Although a yellow flint corn was growing beside these plants, yet it 
was generally out of bloom before silk appeared upon the pod variety, 
and in general this was the case with the other flint varieties grown, 
hence there was perhaps no cross-fertilization with the flints. There 
was a possibility of cross-fertilization from the dents and sweets grown 
in the garden, yet we noted no seed upon the ears differing in any 
respect from the last year’s harvest, or from varieties grown alongside 
or at a near distance.« 

This variety of corn has many stay-roots, and requires hilling in 
culture in order to secure safety against winds. It is of a tall, vigorous, 
leafy growth, and seemed to us to furnish more available forage than 
any other variety grown by us. The prevalence of smut, probably a 
peculiarity of our seed supply, seems the only objection to its use for 
growing for forage purposes. 

The plant is certainly too variable to be considered a wild species, 
and it also has parallelism of structure of the kernel with some of our 
cultivated races. ‘The seeds of the Brazilian variety produce, accord- 
ing to Professor Asa Gray, both common and podded ears, as did our 
seed. ‘I'he number of rows to the -ear seems to furnish an argument 
against its being an aboriginal form of maize, for from the always find- 
ing even numbered rows, we should rather expect the original form to 
be distichous, in two rows only instead of from twelve to twenty-four 
rows; as also we should expect a smaller seed, and one less subject to 
destruction from insect ravages. The fastigiate ears may, however, 
furnish ground for the supposition that such was the earlier form, 
groups of ears of small size and imperfect kernelling, from which a 
single ear has been evolved through continual selections. Yet, in the 


present state of our knowledge, any definite conclusions in this respect 
would be hazardous. | 


Size of Seed-Kernel. 


The influence of planting abnormally small kernels of a variety was 
tried in three cases. In the first case forty-eight seed picked from an 
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ear of Mammoth Vent on account of their very small size, were used. 
Of these, forty-seven grew and yielded twenty-six good ears, of nor- 
mal size, and on type. In the second case some peculiarly small, 
round, streaked kernels, about the size of sorghum seed, were taken 
from the tassel of Waushakum corn. Planted seventy-nine seed, 
which furnished thirty-four plants. The yield, twenty-four good ears 
of normal size, and all of the Waushakum type, and of superior 
quality. Some few kernels slightly splashed with red, and a very few 
slate-colored kernels. In Sibley’s Pride of the North, very small ker- 
nels; out of forty-eight planted, forty-seven formed plants, which 
yielded twenty-six good ears of normal corn, rather larger kernelled 
than the type. The effect of cross-fertilization, so many varieties be- 
ing planted together, renders this trial inconclusive as to the influence 
of using small seed of its type upon the crop. 


Dent Corn. 


Twenty-five varieties of Dent corn were planted on May 16, two 
rows of four hills of each kind. Notes were kept of the number of 
seed that furnished crop of the blooming, ‘silking, etc. We often ob- 
served a difference of several days in the progress in the maturing of 
plants in the same row. Hence our records refer to the earliest appear- 
ance of the bloom and the silk of the same plant; one for each row ; 
and our table gives the earliest appearance for each row. We arrange 
the varieties in accordance with the appearance of the bloom, although 
there is no apparent relation between earliness here and in the crop. 
Several varieties, whose seed came from southern sources, were too late 
to even bloom. ‘The seeds were planted on May 16, and the progress 
is reported in days from this date. 
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20. Chester County Mammoth... .........csccce-ceecsee reece 24 ad § 86 = 89 2 
LEMP EA TE BR ONIS PARSE MAD deeek ch wlcce oe able aaldoen 24 5 71 86 89 9 
- 21. Indian Mound, Ark., ripe seed....... i adobe See toy ok 24 20 90 95 101 unripe 


CICRRC ERS Sta? eB au te cn aMeiatin 9 Aa ie eh ate oe 24 21 82 95 99 unripe 
Serer MRMOORIAMOLC Oc ct lier ciate Soka sed aad) Seek ce eda lees 24 20 95 $99 105 unripe 


EE ie BA adie cla di tia Saleh oc Eiki whde $53 Kk saad 9 1a 24 $18 9 998 105unripe 
*23. Indian Mound, Ark., unripe seed........ ........002 eee 24 #18 +9 gg 99 unripe 
do MLE DOr Fash bone pot sr tetsne 24 19 93 97 99 ; 
24. Venezuela Corn, yellow............ © Ae SPR ~ SEBS oth it Fr : 116 ? ? 
RET ee PO teas ac th sot eltee, akel tele wldas ee aes GE 
PO MOMUGIAICOTH, WHITE: . 2220. 35 Shilo eck db oleles woth veck sens 24 15 116 ? ? 
UCM MSL ORS eB Ss citar neg. * deh i-a) Uisielse)eieieia 4 oles 24 9 116 ? ? i 


In these forty-six rows we note that the bloom and the silking oc- 
curred at the same time in seven rows, while in thirty-nine rows the 
bloom occurred in from one to nine days before the silk. If we con- 
sult the varieties, Sibley’s Pride of the North bloomed and silked upon 
the same day in No. 4, silked in from one to three days later than the 
bloom in No. 3 and No. 9; Minnesota Dent silked before the bloom 
two days in Nos. 2,5 and 6; from one to three days in No. 7; two 
to three days in No. 10; and from naught to two days and naught to 
three days in Nos. 8 and 15. Wysor’s Early Shoe Peg No.°16 silked 
in from six to nine days after bloom, and the Indian mound corn Nos. 
22 and 23 silked from four to six and four to seven days after bloom. 
The average appearance of the bloom was two and six-tenths days 
before the silk, the extreme being naught and nine days. 

The amount of hybridization, and its character, is given in the fol- 
lowing notes, the numbers referring to the varieties in the preceding 


1, Ears mostly on type and color, a few yellow kernels. 
2. Twenty ears on type, but some kernels not blotched ; two ears of 
a flinty character. 
3. Twenty-one ears on type, one ear appearing flinty ; a few kernels 
blotched with red. 
4, Thirty-four ears on type, three ears appearing flints ; a few kernels 
blotched with red. 
5. Sixteen ears on type, but yellow, white, pink, slate and red striped 
‘inty kernels prevalent. 
6. Twenty-nine ears dent, five ears flint; kernels the proper color. 
"£7. Highteen ears dent, four ears flint; kernels yellow and white. 
£8. Nineteen ears dent, all on type. 
£9. Twenty-six ears normal, a few kernels blotched with red. 
10. Eleven ears dent, seven ears flint; kernels yellow and white. 
* 11. Twenty-nine ears, allon type; kernels yellowish and white. 
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12. Four ears, all on type ; a few white kernels. beats 

13. Sixteen ears dent, three ears flint; kernels white and yellow. 

14. Five ears dent, thirteen ears flint ; kernels yellow and white. 

15. Ten ears, all on type. 

16. Highteen ears, all on type, but very unripe. 

17. Fourteen ears, all on type ; a few yellow kernels. 

18. Eleven ears, all on type, but ver y unripe; a few yellow kernels. 

19. Seventeen ears, all on type, but very unripe. 

20. Hleven ears, all on type, but scarcely ripened. 

21. Twenty-five ears, very unripe. One ear white, one ear reddish. 

22. Hight ears, on type, but very unripe. 

23. ‘Twenty-one ears in all, very soft and unripe, two ears reddish, 
one ear yellowish white, the balance brown kernels. 

The summary for the dents, omitting the unripe, is six hundred and 
two plants yielded four hundred good ears, and one hundred and 
thirty-two poor ears, or sixty-six hundredths good ears and twenty-two 
hundredths poor ears per plant. Six plantings out of twenty-three 
did not indicate hybridization ; of these two, Minnesota Dent, No. 8, 
and No. 15, ripened, while Nos. 16, 19, 20 and 22 were very late, 


Flint Corn. 


‘Twelve varieties of flint corn were planted in twenty-three rows, and 
careful record kept of the progress and yield, as given below, the plant- 
ing May 16. 


No. 
‘No. No. Headed _Sloomed £Silked! good 
nianted, grew — days days. jdays. ears. 


1. Korty Days Early pi oelock sielee aretserieets 24 21 Ds 0% 65 34 
do SP dee hee 24 19 53 62 65 ‘ 

2, Eight-rowed Brown.. pS ee eee 24 13 56 62 67: 17 

do MUS CeCe 24 14 56 66 Tri 13 

3. Eight-rowed, red glazed.. rte Gato ars 24 19 58 $6 lite 14 

10 i Nae is aaa eee ee 24 19 56 68 vi 17 

4. Waushakum. Home seed........... 24 19 59 §8 71 16 

do Station seed......... 24 24 63 76 12 21 

5. Improved King Philip............... 24 24 61 $8 69 18 

do OSS 24 23 58 68 Vi B 

6. New England twelve-rowed........ : 24 2 61 68 76 1 

Ty nite Wings... 2a8 2S. ee tae cee 24 20 6] 68 71 Nae 4 

OPCS TW Fo trise weks ieee ee 24 13 61 70 7 11 

Bed INOS6 W Dit ces inniee cain siciniiccemuas 24 24 61 78 78 18 

do Rory Pry es Pe 24 24 61 89 be Wi 

0. Marly Dutton. desvnds month cir oaeees 24 20 57 70 7] 415 

10 PONS eee RO aay 24 19 62 69 "e 14 

10. Kight-rowed Pye IT bite eee 24 20 68 75 86 10 

Gadi opes tees 24 20 6% rf vb 13 

11. Rural harcuckbred Suet ce Pee mitcey 24 o 78 84 a0 i Pb-10 

do bik Fb Aldea 24. 7 75 84 ve) 5 

IP OAT ALUAs 2 os iL @ Peon tesla molemee's 24 19 86 94 Kd 9 


WO erates ve 1% 7 86 96 Ky 2 


ln these twenty-three rows, the bloom and the silk was coincident in 
two cases, while the silk was from one to eight days behind the bloom 
in the remaining cases. ‘The average appearance of the bloom was 
3.35 days in advance of the silk, the extremes being nevene and eight 
days. 

The amount of hybridization, and its characters is given below : 

1. Thirty-four ears, all flint ; fyellow kernels, white kernels, and 
pink striped and stained. 
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2. Thirty ears, all flint; some ears copper red, others yellow in 
shades; some kernels splashed with red, and some slate color and 
black flint. 

3. Thirty-one ears, all flint, in general yellow, but some copper 
red ; some kernels white, slate, red in shades, and splashed. 

4. Home seed; sixteen ears, all on type, bright yellow. Station 
seed ; twenty-one ears, all on type; a few slate colored kernels, and 
kernels splashed with red. 

5. ‘Thirty-one ears, all flint, some yellow, some red blazed, some 
copper yellow; many ‘kernels black, slate, blotched and speckled. 

6. One ear yellow flint with white kernels intermixed. 

7. Twenty-eight ears, all flint, white and yellow kernels in about 
equal number, some splashed with pink, and one black. 

8. Thirty-five ears, all flint; colors of kernels very much mixed, in- 
cluding white, yellow, pink, purple and blotched. 

9. 'wenty-nine ears, all flint; some slate colored, white and red 
splashed kernels. . 

10. Twenty-three ears, all flint, of which ten were ‘purple, eleven 
yellow, one copper yellow and one red striped. 

11. Fifteen ears, all flint; occasionally a yellow and a blue kernel. 

12. Eleven ears, all flint, but very unripe. 

The summary for the flints, omitting the unripe, three hundred 
and seventy-three plants yielded two hundred and ninety-four good ears 
and forty-three poor ears, or seventy-eight hundredths good ears and 
twelve hundredths poor ears to a plant. One planting out of the 
eleven showed no hybridization. 


Sweet corn. 


Twenty-seven varieties of sweet corn were planted May 16 in forty- 
nine rows, The records of progress and crop are given below : 


No. 

No. No. Headed Bloomed Silked good 

planted. grew. days. days. days. ears. 

1. Early Marblehead............ ..- ese 24 16 53 57 56 19 
Zee BOM  RAUM Ot .'.2.'.'. Bit og ae tate tec 24 18 55 62 62 16 
PAN DT Wh Piha cb me acs Ebel 24 18 53 61 62 20 

3. Pratts ay. Senor one facts tp avec tar 24 24 56 61 62 26 
Soe ideas 24 21 57 62 61 18 

4, Karly Mamcatictt ia a chase Sede aleh esis < 24 13 53 61 61 i 
CU Ue kGON MEE 7a S08 8 Be ee 24 13 54 61 61 18 

By arly MinnOsota. 0... oe. cle cles cees 35 14 BB 61 63 18 
Rt onsen oats ee, 24 11 53 62 62 14 

PCL VPUPUELONS Ss oo 535 eieell coke clelelsleeiee 24 21 53 61 64 24 
BORON RL eT casi 2 Sia s/o ee 24 17 53 61 64 19 
PMeTORIIY 8 GUATIY 36.5 steer. ccecdscees 24 g 61 66 68 14 
OA Dra 1h ci eikes ods Bereneiete 24 12 57 66 68 14 

8 Wyoming Sweet...... 0... seccssees 24 20 62 69 72 41 
do gas duit hoe Tae 24 17 «d8 68 68 17 

EEILTOREOE sh 0k, tr1s)4 f ocaje dues > oiejn os 6 Go e'e'e 24 Hi 59 68 71 13 
do SS A talousn ie 24 5 61 68 70 9 

10. Moore’s pany Concord... aatornn coe Seekers 24. 16 59 68 72 14 
ATE eae 24 16 63 70 "5 17 

ll. Golden Sweet. PAN Oe wet renee LOk D4 23 57 68 70 15 
ASAE eee ne ee 24 20 57 68 71 18 

12. Extra Early Dwarf Borate, aWae 24 22 62 68 71 14 
do S35 hah Alpes 24 22 62 68 71 21 

DOPOETIES © ATTY... 65s cbt diveeess cee 24 19 58 68 69 24 
do Sea Mee ah tier 24 17 58 69 70 rent d | 

eG TECCITATIZO 1.49 2 >) ai) a) te i gee sesh eae 24 15 57 69 69 19 
15. Excelsior Early Sweet................ 24 8 61 71 79 11 
16. Squantum Sugar........... hos Meee 4 24 12 58 72 72 20 
SEEM © ON Ni Se Ze cin feel 24 13 66 79 84 18 

TP ATIUGCE: CLOALN: cs ciscoe secs, Psscvcvcccs 24 23 62 73 78 19 
d Wiswdel ea" eae P 24 24 62 73 78 14 


fe) 
MOR WECGASYIUIMD, .6oc cdccscctecesccsese § Of 11 66 15 19 9 


48 { ASSEMBLY 


~ No. 
No. No. Headed Bloomed eet good 
planted. grew. days. © days. days. ears. 
19. Earley Eight-rowed Sugar........... 24 23 63 5 80 18 
GOs dye ee DIRE eG cols wean 24 22 62 45 18 18 

20. Hickox Improved Sugar........... 24 10 72 82 
SEE Ba ale 24 15 [2 76 82 12 
21, (BIACkKISHPal scekp tee ae nicl aa vcd steps 24 12 63 76 76 21 
OR ROR: i splice Lotlole 24 15 63 76 78 12 
PEA BDIACK MICRIGHIV ES comin dace ta sds natirs 24 15 63 76 78 16 
“oP apMe sivas Guta see fa Kemah y 24 14 63 va %9 17 
23. Stowell’s Evergreen..... ........... 24 13 68 80 . 84 11 
LOM ila | Gr tres uote nis bee 24. 12 . 66 78 85 138 
24 INGW ap TiTI DE wees ss ae tl eee e ee 24 15 TL 80 84 13 
GOs aut yeS Bete a derannos ; 24 13 git 18 81 12 
Dy AML LIOD TELOUEL IG cheek tle slihee des tlotend Sete aie © 0h 24. i! 68 82 83 1 
GON Wie iittala tata hays 24 6 68 82 86 13 
26. Haeyptian Sweet. \/. sce chie sb wpideeaes 24 2 72 82 84 5 
OFLU OEP LIS MLE ce cole es wecto stn ce beste 94 11 %2 86 87 9 
GOW Sar Oren: Renee. - 24 12 72 83 85 | 22 


We note that of the forty-nine plants observed two silked before the 
bloom, in eight the silking and blooming were coincident, and in 
thirty-nine the bloom preceded the silk by from one to eight days, the 
average being 2.4 days. 

The amount of hybridization, and its te is shown, as before, 
under the numbers used above. 

1. Seventeen ears amber white, two reddish ; some yellow flint, white 
flint, slate colored soft, and red blotched sweet kernels. 

2. Thirty-six ears sweet corn, but yellow, white, slate, pink striped 
kernels of a flint and soft type, and sweet kernels splashed with pink. 

3. Forty-four ears sweeet corn, but yellow, blue, white, purple and 
mixed kernels of a flinty type. 

4, 'T'wenty-five ears, in color from amber to red, sweet type, some 
flint kernels of a white, yellow and reddish color. 

5, Thirty-two ears, sweet type, but red blotched sweet kernels, yel- 
low flint, and slate and purple softs. 

6. Forty-three ears, al] sweet; a few yellow flint, white flint and 
black sweet kernels. 

7. Twenty-eight ears sweet type; some purple, slate, white sweet 
kernels, and yellow, white, slate and purple flint or soft kernels. 

8. Thirty -one ears, sweet type; many yellow, white, slate color and 
ank striped flint ker nels, and red splashed sweet. 

9. ‘Twenty-two ears, mostly sweet type; but some so mixed that the 
flint predominates ; yellow, blue, purple, ‘white and red striped flint 
kernels, and some brown sweet kernels. 

10. Thirty-one ears, sweet type; some white, yellow and pink flint 
kernels, and blue soft kernels. 

11. Thirty-three ears, mostly golden sweet ; some yellow, slate and 
purple flint or soft corn kernels. 

12. Thirty-five ears, sweet type; some white, blue, purple and slate 
ay of flint and soft types. 

13. Forty-five ears, sweet type; some red striped and slate sweet 
kernels, yellow, slate and purple flint kernels. 

14. Nineteen ears, sweet type; amber, white, yellow, red blotched 
kernels of sweet type, yellow, white and slate of flint type. 

15. ‘Twenty-one ears, sweet type; some white and yellow flint kernels. 

16. Thirty-eight ears, sweet type; some white, yellow and purplish 
flint kernels. 
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17. Thirty-three ears, sweet type; some white slate and black sweet 
kernels, and yellow flint. , 

18. Nine ears, sweet type; a few yellow sweet kernels. 

19. ‘Thirty-six ears, sweet type; some yellow flint and blue and pur- 
ple soft kernels, 

i EO Raat ears, sweet type ; some yellow sweet and yellow flint 
ernels. 

21. Thirty-three ears, sweet type; some white, bluish and purplish 
sweet kernels, but most of the ears pure appearing. 

22. Thirty-three ears, sweet type ; a few kernels white, bluish and 
purplish sweet. 

23. ‘Twenty-four ears, sweet type; some few sweet kernels pink 
blazed, a few pink and blue sweet kernels, and a few yellowand white 
dent kernels. 

24. ‘Twenty-five ears, sweet type ; a few purplish sweet, and yellow 
flint kernels. 

25. Fourteen ears, sweet type; a few yellow flint kernels. 

26. Five ears, sweet type; a few yellow flint kernels. 

27. ‘Thirty-one ears, sweet type; a few yellow flint kernels. 

While these varieties showed mixture in every case, from this year’s 
hybridization undoubtedly, yet it is worthy of note that no dent ker- 
nels were found, although carefully looked for, except upon one type of 
sweet; on the pod corn, sweet and dent were frequently to be found on - 
the same ear, but these ears were of the same type as in the exception 
noted above. 

The summary of the sweets show a yield of seven hundred and fifty- 
six good ears and one hundred and seventy-seven poor ears from seven 
hundred and thirty-six plants, or 1.03 good, and .23 poor ears to a 
plant. 

Soft or Tuscarora Type Corn. 


Of this class of corn we had growing the true Tuscarora, and various 
colored kernels selected from the mixed ears of the Mandan corn. It 
is worthy of note that although all the seed of the Mandan was taken 
from the same ears, yet the white kernels and the blue kernels failed 
to vegetate. 


"No. 
No.seed No. Headed Bloomed Silked good 


planted. grew. days. days. days. ears. 

1, Mandan, Slate colored kernels....... 24 10 53 59 58 18 
Cecio | a) Ao as. 24 10 53 57 56 24 

2. Mandan, Pink purple kernels ....... 24 13 53 59 62 16 
onadive 24 3 53 59 62 6 

38. Mandan, Black slate kernels......... 24 6 53 59 61 12 
RE A NS 2 taeda aan 6 538 57 56 12 

4, Mandan, Speckled kernels...... .... 24 2 53 64 64 4 
COR OCS Resco ros s,s 3 24 2 53 61 63 + 

5. Mandan, Yellow kernels ...........:. 3 53 63 59 8 
6. Tuscarora, White kernels............ 24 15 58 72 77 14 
do BOWEN che chdae 24 16 58 71 75 16 


Of the eleven plants examined, we note the bloom from one to four 
days behind the silk in four cases, and the same time with the silk in 
one case, and from two to five days in advance of the silk in six cases, 
the average being 1.1 days. 

The hybridization noticed is given below : 

1. Forty-two ears, soft type, very much mixed in color, as yellow, 
white, slate, blue, pink, red, purplish and black in shades, many of 
which were flint. 

[Assem. Doc, No. 33.] f 
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2. Twenty-two ears, soft type, very much mixed in color of kernel, 
ag white, yellow, blackish brown, slate color, copper red, pink, red and 
brown in various shades and stripes, many of which were flint. 

3. Twenty-four ears, soft type, very much mixed in color of kernels, 
as yellow, white, slate, pink, copper red, purplish red in shades, and 
many of which were flint. ? 

4, Hight ears, soft type, very much mixed in color of kernel, as 
yellow, white, pink, purple, blue, slate and splashed in shades, and 
many of which were flint. 

5. Hight ears, soft type, prevailing color yellow, but much mixed 
with white, brown, slate, pink and purple kernels in shades, and many 
of which were flint. 

6.-Thirty ears, soft type, prevailing color to kernels white, but 
yellow and red blotched intermixed, and many of these kernels flint. 

The summary of the yield is one hundred and thirty-four good ears 
and forty-two poor ears from eighty-six plants, or 1.55 good and .48 
poor per plant. 

The Mandan corn is the Squaw corn of the north-west, and not that 
grown by the Mandan Indians, as seems probable. 


Pop Corn. 


There are several types of pop corn ; the pop corn proper resembling 
a flint corn in all but size, and often in structure of kernel; the pearl 
type with rounded kernels; and the rice corn, the kernels pointed and 
sharp. We present our data for each in turn. ‘ 


Common Pop. 
No. 
No. seed No. Headed Bloomed mp good 


planted. grew. days. days. ays. ears. 

1. White, large kernelled pop........... 24 23 57 64 67 21 
GO PR Po ey aie 16 15 57 63 66 

2. Large white pop, nearly a flint....... 24 23 58 65 67 18 

Oh AL Re Cit es Gelecne 24 24 58 65 65 21 

3. New England pop, white............. 24 21 57 66 %3 36 
aed Sh eetabien 24 18 61 70 15 

£. WhItS DOPIe cl b whee oo a2 abe ol von oe oe 24 23 71 79 82 39 

Ch Sheath tee 24 16 71 78 83 34 


Of the eight plants noted, in one the bloom and the silk was syn- 
chronous, in seven the bloom was from two to seven days in advance 
of the silk; average, 3.5 days. | 

The description of the crop is given below. 

1. Forty-five ears of pop, rice and pearl pop type, and also of, flint 
type, from four to eight anda half inches long; the kernels, some 
sweet, others yellow and white flinty. 

2. Thirty-nine ears of pop, rice and pearl pop type, also flint from 
three to seven inches long ; one ear red, sweet kernels, yellow, white 
and red-striped pop and flinty kernels. 

3. Sixty-nine ears, all on type, but some yellow kernels; the ears 
from three and a half to seven and a half inches long. 

4, Seventy-three ears, pop type and pearl type; two red, the balance 
principally white; some yellow, white and amber kernels. 

The yield was two hundred and twenty-six good ears and forty-two 
poor ears from one hundred and sixty-three plants, or 1.39 good and .26 
poor ears to the plant. Smut was observed in seven of the eight rows. 
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Pearl Pop. 


No. 
No. seed No. Headed Bloomed Silked good 


planted. grew. days. days. days. ears, 

1, Wine yellow pearl pop....... Bes cta ue 24 20 64 U7 78 18 
1 yal a ar PAA 24 24 68 76 76 27 

2. Red-tinged pearl pop........... ...... 24 24 72 85 86 26 
oY Ou ae bal peared Tek avatar 24 24 vg 79 85 22 

& Fale-red pearl pop. ..s cece cncssevee st 24 17 72 83 86 28 
Week e ate cect 24 20 72 84 86 20 

4. Reddish blush pearl pop.............. 24 17 72 83 84 21 
YS REE OA ie Ea heme 24 20 71 85 87 33 


Of the eight plants noted, the bloom and silk were synchronous in 
one case, the bloom from one to six days in advance in seven cases ; 
average, two days. 

The description of the crop is given below. 

1. Forty-five ears, from pearl pop to flint; some white and red 
splashed kernels, but yellow prevailing. Length of ears from four to 
nine inches. 

2. Forty-eight ears, all pearl pop red tinged, but a few yellow and 
dead white kernels. Length of ear from three to six inches. 

3. Twenty-five ears, red and on type; twenty-three ears white, with 
a few yellow kernels. Length of ears from four to six and a half 
inches. , 

4, All the ears pearl pop; nineteen ears white, thirty-five blush | 
pearl ; a few yellow and red-blotched kernels. Length of ears from 
four to seven and a half inches. The yield was one hundred and 
ninety-five good and fifty-six poor ears from one hundred and sixty- 
eight plants, or one and sixteen hundredths good and thirty-three hun- 
dredths poor ears per plant. Smut was observed in four of the eight 


rows. 
Golden Pop. 


A variety noticeable from the diminutive size of the ears, many of 
which are often less than an inch long, and rarely over two and one- 
quarter inches. ‘The color a bright yellow, the type approaching that 
of pearl pop, from ten to fourteen rows, very early and generally out 
of bloom before other varieties are in bloom. Of forty-eight seeds 
planted, thirty-six grew, thirty-two forming plants two feet tall, and 
four producing plants four feet tall, The heads appeared in fifty- 
three days from planting, the bloom in fifty-seven days, and the silk in 
fifty-three days, in this respect differing from our observations on other 
varieties. The fifty-two plants yielded fifty perfect and seven imper- 
fect ears, from three-quarters of an inch to two and one-quarter inches 
long, all normal except one ear with a few sweet and flint kernels; the 
four larger plants yielded nine perfect and one imperfect ears, from 
three to five inches lorg, and not a pop-kernel to be seen, the kernels 
all either sweet, flint or T'uscarora. No smut was observed. 


Rice Pop. 
The ears from which the seed was obtained were all perfect in type. 
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No. 
No.seed No. Headed, Bloom’d, Silked,good 
planted. grew. days. days. days. ears. 


_ 1. Amber, red-tinged, largekernels 24 24 61 66.- «67-28 
d 


0 24 = 28 61 66 66 22 
Oe. BYR TOU. seers te ets cate 24 19 58 LO) SS ALS 
COM eer te rca ere veh 24 20 58 69° 72 “e238 
Bs MOU OOL fie Vico ccis «ote ie rites 24 28 58 5? a 6 eB 
HMMA Cie Lec tte ste wee ceed ieee 24 = 23 58 GOs HPOSMET 
AOE We eis. ee ane oir at eke testi 24 23 59 70 37 ieee 
ROU eee beta neta os bite Shee aacten aR 24 824 61 70, 6915 
PF MLIATEMTITTIO...» aie tle we nthe sists rol p24 Sy 64 (URI te) 
“+ POR NES SP RARE GS Si ac 7 RS & f 62 fe Ee y a an 8 
6. White, red-streaked.......... 24 24 64 72 5 14 
aL ei Pas Mim ye OAR Caged Squat tr Pt 24 21 64 00; 20 Lob 

7%. Amber, red-tinged, medium ker- 
NGM sats csp iee tte e Be ee ee 24 20 64 1S fl eet 
0; ek che eee eee 24. 24 64 13 del Oui Le 


Of the fourteen plants observed, in one case the bloom was one day 
behind the silk; in two cases the bloom and silk were synchronous ; 
in eleven cases the bloom wasfrom one to three days in advance of the 
silk; averaging 1.7 days. 

The description of the crop is given below: 

1. The yield of the first row, twenty-eight ears, were of rice, pearl 
and pop type, many of the kernels white and purple splashed, and 
some sweet. ‘The twenty-two ears of the second row included five of 
the rice type, three of pop type, and fourteen of pearl type. Length 
of ears, three to nine inches. 

2. Of the forty-one ears, ten were red pearl and pop, eleven red rice, 
one amber rice, three yellow rice, eleven pearl, and five nearly flint. 
Some skeet kernels and some few white and copper-red kernels in the 
ears of pearl type. Length of ears, five to eight inches. 

3. Of the thirty-four ears, eight were red rice and one red pearl, six 
amber rice, and sixteen amber pearl,and three yellow pop. Somesweet 
kernels on all the ears. Length of ears, four to nine inches. 

4, Of the thirty-one ears, nine were yellow rice, three purple rice, 
nine amber rice, four yellow pearl, and six ears flint corn. White, yel- 
low and sweet kernels general in all but the red ears. Length of ears, 
three to eight and one-half inches. 

5. Of the thirty-one ears, thirteen were purple rice, six buff rice, 
twelve amber rice. Length of ears, three to five and one-half inches. 

6. Of the thirty ears, eighteen were rice, five pearl, and seven flint 
type, the colors various, but reds unmixed. Length of ears, three to 
nine inches. 

?. Of the thirty-two ears, twenty-three were rice, four pearl and five 
flint type, the colors various, but the reds unmixed. Length of ears, 
two to nine inches. 

The yield was two hundred and forty-nine good and twenty-nine 
poor ears from two hundred and ninety-six plants, or, eighty-four- 
hundredths good and ten-hundredths poor ears per plant. Smut 
was observed in ten out of the fourteen rows. 


Hybrid Corn. 
The only seed that we possessed that had been purposely cross-fer- 
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tilized was from Professor Lazenby, of the Ohio Experiment Station. 
The ‘‘ Sweet crossed on Flint” seed was a yellow, broad dent kernel; 
the ‘‘ Flint crossed on Sweet” was a small white flint kernel; the 
**Dent on Flint” was a yellow flint kernel, and the “Flint on Dent” 
was a yellow horse-tooth dent kernel. Planted May 16, the records 
read as below : - 


No. 
No. seed No. seed Headed, Bloomed, Seaeie good 


planted. grew. days. days. + ays. ears. 

1. Sweet on Flint.... 24 23 58 12 713 23 
do il am 16 15 61 69 70 15 

2. Flint on Sweet.... 24 24 63 70 71 16 
do pate 24. 22 62 i" 75 17 

3. Dent on Flint..... 24. 22 68 78 80 8 
do Te 24. 24 65 Ta 80 13 

4, Flint on Dent..... 24. 22 62 72 12 14 
RS oe ce 24 22 63 72 "2 20 


The description of the crop is given below : 

1. Thirty-eight ears covered with sweet and flint kernels, sweet and 
dent kernels, sweet and soft kernels. The colors, yellow, white, slate, 
purple and red-spotted, the sweet kernels amber. Length of ear, four 
and one-half to nine inches; three poor ears. 

2. Thirty-three ears, covered with sweet and flint, and sweet and 
dent kernels. Kernels white and yellow flint, white and yellow dent, 
white purple tinged flint, white and amber sweet, slate and red-striped 
flint. Length of ears, four and one-half to nine inches; 10 poor ears. 

3. Of the twenty-one ears, two were flint, nineteen were dent. Col- 
ors of kernel white, yellow, slate, purple and red-blazed. Length of 
ear four to nine inches; fourteen poor ears. 

4, Thirty-four ears, all dent type; kernels yellow, white and red- 
blazed ; no flint kernels, but a few flinty dents on one ear. Length 
of ear five to eight inches; eight poor ears. 


Hybrid Corn. 


In the varieties that follow, hybridity is assumed from the appear- 
ance or the position of the kernels used as seed. 


Sweet Corn kernels from Pop-ear. 


/ No. 

f No.seed No. Headed, Bloomed, Silked, good 

y planted, grew. days. days. days. ears. 
1. Ambep*kernels from a large white pop ear. 24 19 58 62 64 20 
/*tdo do 24 19 56 64 65 15 


The ears were all sweet corn type, but white and yellow flint ker- 
nels interspersed, and sweet kernels on some of the ears of a rice type. 
Length of ear three and a half to eight inches; nineteen poor ears. 


Sweet Corn kernels from Pearl-pop ears. 
No. 
No.seed No. Headed, Bloomed, Silked, good 


planted. grew. days. days. days. ears. 

1. Sweet kernels, amber-colored..... ... 24 16 61 66 69 9 
fe) do eee. a33 24 12 61 69 72 15 

2. Dark red sweet kernels............... 24. 3 62 72 16 5 


The description of the ears read : 
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1. Of the nine ears in the first row, five were rice pop, one pearl 
pop and three flint; of the fifteen ears in the second row, none sweet 
nor of rice type. The kernels yellow, white and amber, and an ocea- 
sional dented kernel with the structure, but not the external appear- 
ance of a sweet corn. Length of ears three to seven inches ; seven 
poor ears. 

2. Of the five ears, one was a purple rice pop, the rest common pop 
type. Sweet kernels intermixed, purple on the purple ear, and some 
pink striped. Length of ears six to seven and one-half inches. 


Sweet Corn kernels from a Rice Pop. - 


No. 
No. seed No. Headed, Bloomed, Silked, good 
planted. grew. days. days. days. ears. 
1. Amber sweet kernelfromarice pop. 24 21 64 75 17 26 
One ear a splendid flint corn, nine ears rice pop, sixteen pearl pop. 
Colors very much mixed, amber, yellow, white, pinkish blotched. 
Some few sweet kernels on the pop ears. Length ‘of ears two to eight 


and one-half inches. 


Flint kernels from Hars with Mixed kernels. 


No. 
No. seed No. Headed, Bloomed, Silked, good 
Pest hi meh G days. ib days. rede 


1. Yellow kernels Sieh a white flint ear.. 24 6 63 6 73 
13 58 69 70 10 
2. Yellow kernels trot a mixed with red 
Hint 6arccy. Cetera ete teee Bae 24. 19 61 72 "3 12 
do pte | 15 61 68 "5 t 


The crop is described below : 

1. Mostly a yellow flint, but some ears a dent, some white, slate and 
purple kernels, all of flint type. Length of ears, four to eleven inches; 
an occasional flint kernel on the dent ears. 

2. In the first row, four ears with red striped kernels, eight ears yel- 
low; some slate kernels. In the second row the ears mostly yellow, 
but some red splashed ; some black kernels. 


Flinty kernels from Dent ears. 


This seed was not in general a true flint by structure, but had the 
appearance of flint, and perhaps in some cases was a flint. 


No. 
No.seed No. Headed,Bloomed, Silked,good 
planted. grew. days. days. days. ears. 
24 16 Bie (3G 10 


1. Flinty kernels from Minnesota Dent....... 68 7 

GO a ECM ne 24 9 69 76 78 8 
2. Flinty kernels from MEE TOOG be ene gut ng 

small and red se gee eee 24 21 68 75 75 18 
24. 12 61 75 15 11 
8. Lemon flinty from nouns prolific white. 24 17 80 87 89 24 
vers ec) x. WAY tee eae 24 8 75 82 87 14 
4. White flinty, from Blount’s prolific white. 24 19 79 89 91 28 
dni titi tall) meted 24 18 15 87 88 22 
5. Red-yellow flinty from Pride of the Deiat 24 19 62 69 %3 23 
do 24. 19 62 ye 75 29 
6. Yellow-fiinty, from Pride of the North. 24 21 62 68 69 8 
do AD 20 63 68 69 7 


The descriptions of these crops are given below : 

1. Highteen ears on Minnesota Dent type, but some kernels splashed 
with red, and a few white and dark purple. ‘Two ears have a flinty 
structure, but yet scarcely to be classed with flints. Length of ears, 
four to nine and one-half inches; four poor ears. | 
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2. Twenty-four ears on dent type, but a few white, purple, pinkish, 
slate and blotched kernels. Length of ears, four and a half to eight 
and a half inches ; two poor ears. 

3. The twenty- -four ears from the. first row were all a yellow and 
white flinty dent, some few purple kernels; of the fourteen ears from 
the second row six were flint and eight pau hs Length of ears, five to 
eight inches; four poor ears. 

4, Of the fifty ears, fourteen were ain and thirty-six dent, the ears 
small; some yellow kernels. Length of ears from six to nine inches; 
twenty-one poor ears. 

5. Of the fifty-two ears, eleven ears flint, forty-one ears dent type. 
Yellow mostly, but some black, slate, red-speckled kernels ; one ear a 
copper-red. Length of ears five to eight and a half inches ; six poor 
ears. 

6. Of the fifteen ears, four ears flint, eleven ears dent. Color of 
kernels in general yellow, but some few slate-colored and red-striped. 


Mixed kernels from Flint-ears. 
No. 
No. seed No. Headed, Bloomed, Silked, good 


planted. grew. days. days. days. ears. 

1. Yellow and red-striped.. 24 22 65 77 80 18 
2. Red and yellow-striped... 24 sy 62 (ft 73 15 
24 17 62 71 73 17 


3. Red and welleweblofehed.. 24 18 57 68 72 17 


1. Of the eighteen ears, all flint, five were yellow and red-striped, 
thirteen were yellow, some few slate and blackish kernels. Length of 
ears, six to twelve inches ; four poor ears. 

2. Of the thirty-two ears all flint, nineteen were red and yellow- 
striped, thirteen were yellow. Length of ears from four to twelve 
inches; four poor ears. 

3. The seventeen ears were all of King Philip type, in color from 
yellow to copper color; four poor ears. 


Mixed kernels from Pearl Pop-ears. 
No 
No. seed No. Headed miceneds s Silked good 


planted. grew. days. ays. days. ears. 
1. Red and lemon mixed........ 24: AE DADA YE 73 7 2 
MMM AE Ns ig) enlace ale 40 Dae ie Law Ot) iB: Towa oe 
2. Red and white, small........ 24 16 69 82 SHLD et elit 
il eletar” 9) lc Caine ae oh Astin 2 19 83 = 28 
3. White and Lemon, fed striped. 24 19 68 78 Bae Qe 
PAE tae ia hints Sy dalere BAN ned Oe 78 TOuRiae 
4, Dead White, white and red 

blotched..... SNS sou bate oles 24 SENS ry: 80 SLY 

Gh be ARERR AR a Sega 24 US Malay p- 85 85 


1. The ears of the first row all yellow pop, some few white and 
yellow red-blotched kernels, and sweet kernels. Of the twenty-two 
ears from the second row, four were rice- -pop, eighteen pearl-pop, some 
kernels dead white, and some purple-blotched. Length of ears, four 
to seven inches; seven poor ears. 

2. Of the fifty-four ears, most were pearl-pop, but some flint. Ker- 
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nels amber, white, yellow and some red-blotched. Length of ears, 
four to eight and one half inches; seven poor ears. 

3. The fifty-seven ears all pearl-pop, but yellow, white and red- 
striped kernels intermixed. Length of ears two to seven inches; three 
poor ears. 

4, The twenty-six ears all pearl-pop, some kernels dead white, some 
few white, yellow and red-blotched. Length of ears from three to 
seven inches ; four poor ears. 


PECULIAR SEEDS. 


Dark Red Pop-seed grown from White-seed. 
No. 
No. seed No. Headed, Bloomed, Silked, good 
planted. grew. days. days. days ears. 
Yeas | ies 73 7 27 
42 1.22) 08 73 15 26 
1. In the first row ten were white, seventeen purple, both rice pop 
and pearl pop; some sweet kernels, both red and white. In the second 
row, seven ears were white, two yellow and seventeen red. Some red 
and white sweet kernels here and there. 


1. Dark red oe pop, from white seed.... 
oO ioe 


iTassel Corn. 


This means seed borne abnormally on the tassel. No. 
No.seed No. Headed, Bloomed, Silked, good 


planted. grew. days. days. days. ears. 
1. Small kernelled white seed frompopplant.. 24 7 64 71 %5 12 
T'wo ears were rice pop, ten ears a pearl pop running toward flint. 
Two tassel] ears. All kernels yellow. Length of ears, six to nine and 
one half inches; six ears ten-rowed; four ears twelve-rowed; one ear 

sixteen-rowed, and one ear eighteen rowed. 
No. seed No. Headed, Bloomed, Silked, No.good 


planted. grew. days. days. days. ears. 
2. Waushakum flint... 84 19 62 68 71 Le 
do mat 84 21 62 71 75 18 


2 Of the seventeen ears from the first row, seven were dent, ten 
flint. The dent ears of Minnesota type, the flint of Waushakum. A 
very few white and slate-colored kernels, some slightly splashed with 
red. In the second row three ears of Waushakum flint type, one of 
common flint type, and fourteen dents. Some few white and red- 
striped kernels. Ears from four to nine and one-half inches long; 


eight poor ears in all. 
No. seed No. Headed, Bloomed, Silked. No. good 
planted. grew. days. days. days. ears. 
8. Waushakum, small. round, shriv- 
felled striated kernels, reminding 
of sorghum kernels........... i 55 16 56 66 69 18 
AOI Miler Ole schart ca ng sot 24 18 58 68 73 16 


3. All Waushakum type of ears, very handsome and Peres a very 
few kernels slightly blotched. 
No. seed No. Headed, Bloomed, Silked, No. good 


planted. grew. days. days. days. ears. 4 
4, Blount’s prolific.... 4 11 85 95 99 17 
do Rib he 24 6 76 89 95. 2 


4, 'The ears mostly on type, but a few yellow kernels. Very unripe. 
Length from five to eight inches ; thirty-one poor ears. j 


j 


No. 33.] BY 


We can make the following summary for some of the groups: 


B 2 38 
=p q Yield per 100 plants. ,, ne 
S4 325 Bux Bu 
25 Me Hi n a“ Se Lo) 
DO - ¢ gq. a | Pures q Prey 
Be du aPESH ENT Ue ULC! ioke Sone ce 
3 5a Hass 8 8 sas 38 
Pewent corm... oo). 2-6 0-9 66 22 46 602 
weiner eon. 012." o*3 0-8 78 12 23 373 
3. Sweet corn........ 2-4 —1-8 103 23 49 736 
OEE CORN soe a ace 1-1 —4-5 155 48 a! 86 
oF Pop Cori) 664. 
Common pop.... 3-5 0-7 139 26 8 163 
Pearl pop... 2... 2-0 0-6 116 33 8 168 
PCA POP. iki. | iy 1-3 84 10 14 296 
6. Hybrids, known.... 
Various crosses... 1-9 0-7 %2 20 8 1'74. 
%. Hybrids, presumed. 
Flint on dent.... 1-8 0-5 99 19 12 199 
POM ING 2.2.0) 66% 2-4 90 16 4. 74. 
POM On pop... ....'. 1-1 1-4 148 16 8 125 
Seeds. 


In the practical vegetation of seeds it is to be observed that but 
rarely all the plants grow, even from samples of known freshness, and 
of careful gathering and preservation. The cause of the failures may 
be ascribed to defective vitality or absolute abortion of individual 
seeds, as often as to unfavorable conditions of soil and temperature. 
It is also to be noticed that for the same species of plant there is a va- 
riety variation which applies as well to the vigor or quality of the seed 
as to change of form in the plant. It seems probable even that the 
vitality of the seed does not decrease proportionally with the distance 
- from the time of harvest, as between varieties of a species; and there 
is also some reason to believe that in some cases old seed has as strong 
a germinative power as fresh seed. 

As seed occupies such an important position in farming and garden- 
ing it seems desirable to investigate closely into its properties and pe- 
culiarities. For this purpose it has been customary to test the vitality 
of seeds by causing them to germinate and then compare the percent- 
age of germinations. It seems probable, however, from duplicate ob- 
servations made upon seeds, that the germative and vegetative proper- 
ties do not correspond, and that many seeds develop a sufficient vitality 
to allow of the formation of a radicle, and yet insufficient for the de- 
velopment of the seed-leaf, the process which initiates growth, as 
distinct from metastasis. In our tables and assistant horticulturist’s 
report will be found figures of the correspondences between germina- 
tion and vegetation of seeds from the same package as puychased of 
seedsmen, and from the produce of the same plants as grown at the 
station. ; 

Among the many curious obsei;vations whic. var table of results 
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justify is the apparent impossibility in all cases of obtaining duplicate 
results from seed selected as perfect from the same package. What 
these variations mean, and how they are to be interpreted we cannot 
yet say. One conclusion is, however, certain, 7. e., that as between 
two samples of seed of different origin the variations must be greater 
than that found to occur between duplicates before we can be justified 
in pronouncing in favor of the quality of the one sample over that of 
the other. . 

The seed selected for our “ commercial trials” were furnished 
through the liberality of seedsmen, of whom we may mention here 
Messrs. Hiram Sibley & Co., of Rochester, J. M. Thorburn & Co., of 
New York, and Joseph Harris, of Rochester. These seeds have a 
special value as being of various ages, and representing seed taken from 
a large stock whereby individual plant differences have become elim- 
inated. | 

STATION GROWN SEED. 


In 1882 our germinating seed tests were made by placing the seed 
between dampened sheets of blotting paper, in saucers, and by planting 
upon soil kept moderately moistened. These methods, however, seemed 
to us troublesome, and in some cases even unsatisfactory. In under- 
taking our germination tests for 1883, guided by our past experience, 
we endeavored to secure a means of germinating seeds which might, 
while equally as reliable, yet possess ease of manipulation. The,idea 
upon which our attempt was to be founded was the use of sand, kept 
moist through capillary attraction, as a seed bed, the keeping of the 
seed in a saturated atmosphere and yet exposed to the light and to ob- 
servation. 

For this purpose an apparatus was devised as follows: A twelve inch 
square earthern seed pan was filled with a fine sand, pressed in and the 
surface properly smoothened. This seed pan was then placed in a cop- 
per tray, one inch deep. Over the seed pan, and fitting within the, 
tray, a copper box with a glass cover was placed. ‘The seed, generally 
one hundred of asort, were carefully counted and placed in parallel rows 
upon the surface of the sand and left exposed to observation. Water 
being supplied to the tray, capillary attraction kept the sand in the seed 
pan evenly moistened, while evaporation kept the air within the appa- 
ratus and in contact with the seed thoroughly saturated. Hach day 
the rows of seed were carefully gone over, and such seeds as were found 
germinated, were counted as removed. 

The only seeming objection that we have found to this apparatus 
has been the formation of mold upon the seed, but this mold, while 
rarely excessive in most cases, could be kept in check by a little care 
exercised in airing, and in regulating the water supply. 

Among our first efforts was the obtaining of standards whereby the 
quality of seeds could be judged. It would not answer to use pur- 
chased seed, of whose freshness we could not be assured ; we therefore 
confined our trials in this line to Station seeds, whose condition in re- 
gard to ripeness and preservation were well known. ‘The seed in no 
case was selected individually from the packages, but represented the 
average of the harvest. The discrepant results between varieties was 
due, in many cases at least, to the seeding habit of the variety. Thus, 
‘ the cucumber seeds used varied between the varieties in the number of 
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abortive seeds present, and the difference in the per cent of germina- 
tions is due rather to the per cent of empty seed cases present than to 
any lessened vitality of the true seeds. The influence of the condition 
of the plant from which the seed was gathered seems also to affect the 
germination percentage, hence the fairest trials must be with seeds 
gathered from a large number of plants. Thus, fifteen tests of onion 
seed, name and age unknown, received from Messrs. Hiram Sibley & 
Co., for germinative trials, gave an average germination per cent of 
eighty-four, the extremes being seventy-four and ninety-two. ‘This 
compares favorably with the Connecticut experiment station trials of 
known, carefully selected fresh onion seed, from a seed grower, the 
average of thirty-three trials being eighty-seven and two tenths per 
cent. Per contra, in trials with Station seeds gathered from single 
plants variously treated, the normal plant yielded seed, of which sixty- 
eight per cent germinated ; seed gathered from a compressed stalk ger- 
minated sixty-five per cent; seed gathered from a ligatured stalk 
germinated forty-six per cent ; and seed gathered from a grafted stalk 
germinated fifty-three per cent. 

The following table represents the result of germination trials from 
seed raised at the Station, and hence of known freshness and purity, as 
under one year old : 

Beans. 


Per cent One-half the seed Total 
germinated. germinated in days. reef of 
rial. 


ME EECA. a5, ig ss o/s dhibhe «aloha ys 100 3 5 
PIE OW HICG RES. one ok dls i hun ns 100 3 5 
CO SG CA ae a Bar a 100 3 5 
WCRI ATION. & ois 60's 60 Sales aiinancs 99 3 5 
Corn, Flint Varieties. 
mace LOP-COLN, WHILO.... eds. dees ss 100 v 9 
SMAI AS er enihe potetelal cists 100 4 13 
do BOUT ieee abate e 98 4 12 
7s he DOC RSS Re ea 100 4 5 
BUMMER Pater shag sievee e's Gets an'e ere 100 3 5 
SECM 958s "a Hi ws ekpls elo utate ca “e'se a's 100 15 21 
i ESS AeA Ae 39 2 8 
RL CRMC Hens aio wie ote talene ere elbtccty 99 8 8 
Corn, Dent Varieties. 

Blount’s White Prolific............. 96 5 12 
PM LIETNsheL's & gieicja'e «oie 0 s.¢ Plate ar aie tats 58 +t 10 
STIPE TA TLION bel c's os ols 5s valtede eg gate 91 4 9 
REMI jas ereie)s\aicis aca o'sce.tye oie 99 5 15 
Sibley’s Pride of the North.......... 92 5 9 
; TM tc aU ite. Neral 99 4 8 
Sibley’s Pride of the North.......... 93 ‘ 11 

MNGi oh cela g3a lala «'eldiotdin «bm isloics 98 6 

Cucumber. 


PUERMEUUUIREOD. e'vicivs viscieie sees ice iui tel 6 12 
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Per cent Oue-half the seed Total 
germinated. germinatedin days. days of 
trial. 


Marly: Russian’ (eevee. pee e tvs sett 55 if 12 
White Spine...... BAe Te Seine me tee ee 69 6 12 
Egg Plant. 

Black Mokin ets oud ch -spisuts hee bate 65 26 48 
arly, Cong (POT le sie;e)- sige nin.» =p ole 2 11 17 
Endive. 

Moss Gurled Sian cle. Jee Crees 18 f 18 
DT plicate, Say hewn eee sete 13 5 18 
Miss (‘Garledi, iyiek). ie See 25 4. 18 
Dirplica tea sy'.1s) oe eeales a tite e sen 27 6 18 
Grasses. 

Anthoxanthum ordoratum.. ...... 52 Y- ny 
ohm Il talicum?. 35.4%. 6 dee ee be 91 4. 13 
Bromus Schraderivpne. sawser Gee Aw "5 if 16 


Lettuce. 
83 


Allsthe Year Round ssi ¢ eee ee, 2 6 
IBOBCON AUPIA Petes SE sce 92 2 5 
Brown Dutow. eee see aes see ee 42 3 14 
Brown Dutch saa ee ea 64. 3 17 
Duplicate cans. 5. Gawain eee aeure a 65 3 Le 
Duplicate, < fy siren invents Maen ch erence 63 4 17 
Unrled Simpson ve 0 aces Fale 96 2 2 
AYO NSS Se ei. RIA ean en ee as 95 3 8 
Hanson. oe cea Ee dee 86 2 4. 
doer Drtimhoad sin ieee ts stem terial 97 2 dg 
New Orleans Green Cabbage......... 80 10 ale 
ennis Ball wa sie iy eee cere 92 2 6 
White/Cabbage, 1).2 a. sie pe meaiee 90 3 6 
White ios sir Ban Soar cee een 2 4. 
Melon. 
Hackensack’e: ) Ro Se ne. ee by: | oe ee" 28 
NEW DOUIDTISe , eilah Pit guste fees PSY SI CP GO. Aik 29 
Onion. 
White Globe. 52,..%05 oe ea lee ce eine 68 5 12 
Okra . 
Dwarf Grecult Jite« a.c'sini ie hee owns oneteone 2 10 43 
Pea ( free from weevil). 
axton’s: NLAEVel ene oie sieht ical ote 99 4 6 
Napoleon ¢,)ostsaturene e's mile pisiteete atte 100 3 6 
Tall Sugars sicbices od Oiisem sine eee 100 3 6 
White Marrowfat........... a ieee 100 a 6 
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One-half the seed 


Total 


germinated. germinated in days. athe of 
: rial. 


Per cent 
| Peppers. 
con he IN 20 Sek nee SA a, Ae a 99 
Large Bell or Bull Nose............. 90 
One ied, Oayenne, 2. sk see ew ee es 95 
Long Yellow Cayenne............... “%8 
Pe ERI UOITV «sh o's 5+ cies se eine wie ss 89 
REUSE g 3.2% ois sas S's ols alec t'et.s 89 
Small Red Chili....... eee ee EERE 94 
Squash or Tomato Shaped. ......... 95 
POV OGRMINNOUTLBIN. 0200 /i che sine wd eo ain os 85 
pIWeeepapAMish’?. .id.b. eee foe de o7 
Radish 
Winter, Chinese White.......... Wee OS 
Winter, California Mammoth........ 84. 
SIE SSEGOLEUL E10 aa cle slave oie aa sicie,e 99 
Spinage. 
Ree KELL g vin nina siec)s, 610 «oot anes 86 
MEUOEP SU MINICT, 04s c's onc sje ele dee U7 
Tobacco. 
PRE A oe la Coole his s's'sisieln sa /ee «« V1 
RELL) © aie'a pnw ss) en's, ae's 5,0 8 69 
MEMES 9a 0 54'e oi alec, sa es uo a6 ein 74. 
Tomato. 
PDE MMOL SI's 55s) ci ohere le oia}s s «2 o'e Fi 93 
SG OMMIIVOETY she blue to 2's telalalele'e etsy 100 
PMO MM Shs iat lah Nelo ce ty sligve aid) t bia'eie 89 
Paragon..... POLE IR ER LIS, 88 
BSC ERs cos oie 's)s ale Bate: ai svelnie s Wace’ istie! OG 
URION EY, 1c. 0a oja.c(pio'dss ss 0 ia'e ease eanee 92 
Site ORD. 24 cigie pied dee ct lees 18 
| | Weeds 
Amarantus Retroflexus.............. 22 
Chenopodium Album............... 8 
DP MIAA AEN te niiioiatatere die ahs gr sccle pie es 4 
LIE ATAINI ING o's sheie oie sere lcie «nds sie) | OO 


12 
11 
16 
16 
ge 
11 
12 

9 
13 
16 


Cr ou at Or Ot Cr Or CO O> 


A be 
W WFO 


24 
15 


SEED VARIATIONS AND GERMINATIONS. 


Some plants furnish seeds of two different colors. 


ference in weight as follows : 


28 
34. 
33 
36 
29 
29 
20 
26 
37 
37 


12 
RD 


14 
14 


12 
11 
1? 


Q2 
R22 
1? 
31 
40 


59 
18 
10 
12 


Selecting from 
the mixed seeds the light colored and the dark colored, we note a dif- 
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Endive. 
100 Seeds Weighed. 
Light Dark 
Ns colored. colored. 
Batavian....... raltn a wfoww visign At wees pa ernie Sete 1.85 grs. 2.91 grs. 
areon Ourledcctictes's' sth eakue alereumr els ete &. Oa 2.62 << 
Mass .OUrledae states t'c\sa oa ike oie ray neces Pees BO Poet a) 
Broccoli. 
UAB DAL. ic!s a0 bs Hie lcvo,'s 0 ella ta eetnbemeearaetyce. 4.16 grs. 5.71 grs. 
Parter's SUMMery sos... Bikes emaare save eee 5.74 <6 6 JORIS 
arly Purple Oape : . Gees wees 4.08 < 4.93 * 
Early Purple Cape (another sample) ....... 4.01 *§ 5. OGG AS 
~ Brussels Sprouts. 
Umported Seeds... acti ee ape ee tare sete 3.31 grs. 4.16 grs. 
FLOBOMALY,. ira cee oTeuiN Ln seals eae pets 5.25 Dien 4.93 * 
Collards. | 
PTO POUMEEN, i icles wines ene e's Muda wie iork 4.16 grs. 5.40 grs. 
Salsify. 
Blue Mlowered Rrench.v. 2s... sissies gates 13.42 grs. 15.84 grs. 
Cabbage. 
Earliest Blood Red Erfurt............,.... 3.46 grs. 5.78 grs. 
Netted Savoy .2 di-jwieh seeigwe seen eats 4.23“ 5.00 7 
Schweinfurt, Largest White....::......... 3.46 *¢ BS eOdna 
Kale 
Chou Mille Tetes ............ # sieves nae eet 5.86 grs. 7.40 grs. 


The few germination trials with these seeds gave the following 
figures: 


Ende. 
a i hae . Percent. Percent. 
Miss (Cnrlediete ie cicissctenis ie ws tele torte anemic dene tates ye eeaeere 32 16 
Broccoli. 
darly Purple gape... . sete sie «bleu peneee sae bait Liete 79 92 
Cabbage 
Earliest Blood Red Erfurt......... SP 5-5 DoS PEC 74. 77 
Netted: Savoy eenson esate snip hes nets ame 0 ols 83 98 
Schweinfurt, Largest White.........0.ccssceeeee 96 98 
Kale 


OhoniMille: (letea i eareeee ase teas cae sek cee etea Rg ti 100 


No. 33. ] 63 


We may infer from this data that in these plants weight of seed and 
color of seed are correlated, and that the heavier seed in general-ger- 
minate better than do the light seed. 

A few trials were made of the germination of large and small seed, 
as compared with ordinary seed taken from the same package, result- 
ing as below: 

Winter Radish. 
j Per Cent Germinated. 
Large Ordinary Small 
se 


seed. ed. seed. 
Chinese White........ ele me tit alSedts  cearanly 91 6-86 
Pea 
EM ng ost Sy co: duds ator 9. cejapere ys sania ne 92 64 


The influence of the position of the seed upon the plant has received 
apparently less study than its importance deserves. In experiments 
carried forward last year upon the butt, central and tip kernels of 
maize, the influence of position was extremely marked in favor of the 
greater crop capacity of the tip kernels. We have hence made a num- 
ber of trials of the germination properties of seed selected with reference 
to their position. In the corn trials the tip kernels were manifestly 
lighter in weight than either the butt or central kernels, while in the 
sorghum the tip seeds were the heavier. Thus — 

Weight of, in Grains. 


Lower Central Tip 
kernels. kernels. kernels. 


Jne hundred kernels of Waushakum Corn... 540.1 513.8 390.4 
do do FOS 1 OR0R OW 499 2.89459 
Bearenumyncniness Nov fy i hy ee ee Grd) aie BE 12.5 


Passing to our germination trials, we give the result in a table, 
which renders quite evident that the germinative vitality of the tip 
kernels are, in general, superior to that of the kernels in other positions. 
In germinating the seed the kernels were laid upon the surface of the 
sand in our apparatus ; in vegetation trials the seed was buried beneath 
the surface. 

GERMINATION AND VEGETATION. 


Position of Seed. 


100 Seeds of, Germinated Per Cent. Lower. Middle. Terminal. 
Waushakum Corn, Flint (germ.) .......... 80 12 95 
do VOL A) Lae hee Bie 80 16 92 

do Goins be We Sas ec 95 90 100 

do HOMER SoF stay ae 95 97 100 

White Rice Pop-corn (germ.).............. 100 .. 100 100 
Red Rice Pop-corn (germ.).s).../22. 000... 98 94. 100 
minnesota Dent (germ.):?.ci.uic esl... 98 100 100 
PME OILE (COTM. Jace sai. 2 ess ee elete gt 82 24 33 
Sibley’s Pride of the North (germ.)........ 100 100 97 
Mee eee rOlitiC (PELM.). 0 ys. te ee es oe oe we ay ae 12 
OS Go an a OE eo Ps 99 ip 100 
MT te Acie stare ts. sie yarsae snntaen ae le 100 100 100 

Meme R TOT bya) rate 2G ts afh. Aeo sIeh, v's oldie 94 88 100 
Me clei h s Ualeiese'nis's ote at a. 100 100 100 


Sorghum (germ.)....secsscecsssccscceess 65 86 89 
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In the case of the Dent corns, some were under-ripe and the germina- 
tion imperfect. ‘Trials upon under-ripe flints and dents showed that 
while under-ripe flint has very strong germinative power, under-ripe 
dents have a weakened vitality. 

An analogous illustration is to be found in the eyes of the potato — 
of four potatoes cut into single eyes, and the eyes planted in the order 
they occupied upon the tuber, the majority vegetated first from the 
eyes taken from the upper half of the potato. In a fifth potato the 
predominance of vegetation was in the lower eyes. Of one hundred 
and twenty-six potatoes. allowed to sprout in a warm and dark place, 
the sprouts started from the upper half in one hundred and twenty- 
one cases, and from just below the median line in five cases. 

We find a number of statements of other experimenters upon the 
subject. In Germany, Metzger states that the butt kernels of maize 
from a foreign and warm climate retained in Germany the character 
of the variety after the plants from the tip kernels had already begun 
to assume that character which, in the third generation, all the grains 
acquired. M. Chevreul declares that the butt kernels are better for 
seed than those at the top, but in this his experience seems counter to 
that claimed by the majority of observers. He says that in melon seeds 
the further they are from the peduncle the better they are. Authori- 
ties quoted by Darwin say that the last pea in the pod of a variety will 
revert to their origin quicker than the seed taken from the other parts 
of the pod; the seeds at the top of a spike of hemp produce more 
female plants m proportion to the male plants than do those lower 
down ; aster seeds taken from the florets of the circumference yield 
the greatest number of double flowers; in stocks the upper part of the 
pod yields seed that give eighty per cent of single flowers, and hence 
this part is rejected by the florist who seeks double flowers; the lower, 
inner part of the lamina of the leaves of certain varieties of Scolopend- 
rium ferns furnish spores which produce the normal parent form, while 
those spores produced on the outer abnormal part of the leaf repro- 
duced the special varieties. 


MUTILATED SEEDS. 


It is difficult to define just what amount of mutilation will destroy 
the germinative vitality of seeds. The following trials will, however, 
serve to illustrate: 

Peas, planted under surface: 

Fifty perfect peas vegetated ninety-two per cent. 

Fifty imperfect peas vegetated sixty-eight per cent. 

Fifty injured by pea weevil vegetated fifty-six per cent. 

Twenty-five shrivelled and diminutive vegetated sixty-four per cent. 

It seems probable, however, that a variety difference exists which 
will not allow generalization from unnamed results. 

Maize, planted under surface: 


_ 


Ten kernels Waushakum Flint corn, cut lengthwise to bisect the 


germ, one vegetated. 

Twenty kernels Waushakum Flint corn, more or less of the albu- 
men removed, twelve vegetated. 

Ten kernels Waushakum Flint corn, part of one edge removed, three 
vegetated. 


No. 33.) 65 


Ten kernels Waushakum Flint corn, a small portion of the chit re- 
moved, care being taken not to injure the germ, none vegetated. 

Bean, planted under surface: 

‘'wenty beans with one cotyledon removed so as not to injure the 
germ, the germ portion planted, thirteen vegetated. 

We may hence conclude that injury to the seed is very detrimental 
to the growth, yet not of necessity fatal. 


REGERMINATIONS. 


The continued vitality of seeds after drying, and the power they 
hence have to resist drought at planting time, is truly remarkable. 
For the purpose of testing this property seeds were sprouted in our ap- 
paratus, and then removed to a warm and dry place, where they were 
left until thoroughly dry, usually seven days, and then germinated. 
We arrange our figures in tabular form: 


Corn. 
VARIETY AND REMARKS. Germination per cent Total 
each trial. days 
La Iv a OL drei, 
Waushaknm Plint corn.::.....%.',. 1000 97" (9% 65/2070 47 
Waushakum Flint, very ripe....... POIs OTE 9 oO O 28 
Waushakum Flint, moderately ripe... 99 99 74 22 46... 28 
Waushakum Flint, very green...... LOO OTe AC EL Be Ole, 28 
WiGEneArICe POP COMM i e's )ojs ed «+ « 100 96 29 43 44-.. 28 
Sibley’s Pride of the North........ peeSenG re LOM aL) hea eh 15 
Sibley’s Pride of the North......... Sede sana Nii oy MAE: 28 
Minnesota Dent ....... oe SMe Biv 6 bes OO m0 ie 28 
BREE OCC a. 6 Lich uit eyelhiy dae eis +3 BO lacs ae). GO Giaw ane ste 21 
Blount’s Prolific, Dent............. DO bts LO Osi 28 
Average for Flint varieties ......... 99-6 96-4 63 30 22 0 
Average for Dent varieties ......... 80-4 78 14-221 0.. 
Wheat. « 
Germination per cent Total 
each trial. days 
I. IL IW. IV. V. VI. VII. drying. 
OCS V4 [cS ga GE SR aR Poe LUO LOUS TOO os LOO. 42 
PURE TIGIS 0 oss enti vie oi: rae 6 100 93 100. 93 92:100 92 42 
Peas. 


First germination, ninety-six per cent. 

Second germination, after nineteen days’ drying, seventy-eight per 
cent. 

Second germination, after seven days’ drying, one hundred per cent. 

Third germination, after seven days’ drying, sixty-seven per cent. 

Third germination, after twenty-six days’ drying, 0 per cent. 

Fourth germination, after seven days’ drying, thirty-eight per cent. 

Fifth germination, after seven days’ drying, 0 per cent. 
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Bean. 
«i Germination per cent Total 
each trial. ays 
d Jt Te IV. drying. 
White Dean! foie eee eee Ae eee. 100° 7 Para 26 
Radish. »« 
Germination per cent Total 
each trial. days 
: I. TE: LT a EV ave IV. VIL. drying. 
Chinese White, large seed...... 92 98 100 88 55 66 82 42 


Chinese White, ordinary seed... 86 97 100 86 15 25 50 42 


Onion. 


White Globe, four hundred seed, first germination, fifty-eight per 
cent. 3 

Second germination, after one day drying, seven seed planted, one 
hundred per cent. 


Second germination after eight days drying, ninety seed planted, one 


hundred per cent. 

Third germination after eight days drying, eighty-seven seed planted, 
ninety-three per cent. 

Fourth germination after seven days drying, eighty-one seed planted, 
seventy-six per cent. 

Fifth germination after seven days drying, sixty seed planted, thirty 
per cent. 

Sixth germination after seven days drying, eighteen seed planted, 0 
per cent. 

Parsnip. 


Wild parsnip, first germination, sixty per cent. 
Wild parsnip, second germination, one day dried, 0 per cent. 


Lettuce. 


Mixed seed, five hundred planted, ninety-one per cent. 
Second germination, three hundred and fifty-one planted, one day 
dried, ten per cent. 


From these figures we may infer that corn, wheat, peas, beans, rad- 
ish and onion seed have a vitality which will protect against many vi- 
cissitudes of soil relation to moisture, while parsnip and lettuce seed 
require to progress at once from germination to vegetation. This vi- 
tality is especially evident in wheat, and this explains the safety of the 
custom of fall planting, even before the droughts of the season have 
passed. In these seeds of regerminative vitality we have developed a 
drought-resisting power very gratifying to the planter. 

The method in which growth is renewed is deserving of notice. 


Thus, in the maize and wheat, the descending axis usually dies, while ’ 


the ascending axis resumes growth, throwing out rootlets from itself. 
In some cases, however, the descending axis retains its vitality and re- 
sumes growth. In the case of the onion and radish the growth was 
always resumed by the descending axis. In the bean growth was re- 
sumed by rootlets starting out from the descending axis. 
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CoMMERCIAL SEED. 


The apparatus used with the ‘‘Commercial Seeds” was designed by 
one of our assistants, Mr. A. B. Lovett. It consists of a copper box, 
ten by fourteen inches square, and three inches deep, with a glass cover 
sliding within grooves. About half an inch below the glass, upon the 
two long sides, a ledge occurs, upon which rest the wires which sup- 
port the plaits of cloth which form pockets for the reception of the 
seed, ‘I‘hese pockets are formed by inserting within hems a brass wire 
each two inches apart along a strip of cotton flannel, of a width to fit 
closely within the apparatus. When these wires are placed upon the 
ledges within the box, and pressed into contact, the fold between is 
compressed, and forms a closed receptacle or plait, the sides in contact. 
At the two extremities of the system the cloth reaches to the bottom 
of the box. Water is poured into the box to the depth of half an inch, 
and the cloth becomes saturated through capillary attraction, while the 
cover insures a saturated atmosphere. ach plait is numbered, and 
while slid open, receives the counted seed; the wires are then slid 
together, thus enclosing the seed in its dump pocket. An apparatus of 
the size given accomodates fifty pockets. Careful tests show that this 
method is a reliable one, as it certainly is a convenient one. We have 
furnished copies of our apparatus to the experiment. stations at 
Houghton Farm, as also to the Alabama Station at. Auburn, and to 
some seedsmen. ; 

In the table of commercial seeds the age is as stated by the seeds- 
men, and is presumably correct. 


VEGETABLES. No.. No. ~ Ageof Firstseed Percent 
varieties. samples. seed. sprouted: germinated. 
wach: Dowihbdid Year. days.. 

PP MOCUGROW ITS ss. oe eb 1 1 i! 4. 58 
NEO eS es J 1 1 6 52 
SS ot Reo. we oes 1 1 3 14 2 
OR Ce a a 1 1 2 2 22 
Be eres 2hesals dle, s wiers ade: 1 1 8 2 15 
ES et. cele oe alee ates 2 5 2 2 95 
TO SE Fre ae 1 i 3 2 98 
PUI LON ois sf ss wg o's tte 1 1 1 i 92 
ee. ala gn bose ste o 3 3 0 1 "5 
VO hy I Sa Rae 3 6 1 1 70 

Seem t'.. . abe bk sa aides 3 3 2 2 15 

GUM ters ont, Sh, 's wie o. 0.ce.s i 1 4 3 52 
tei Neo cares. ode 1 1 a 2 88 
“a ES: a Aer 1 1 ‘1 3 34 

DP ets cw ates eles sts .s 2 2 9 3 46 

oo alee UU 4 1 2 12 3 40 
Re tok, Say a 0 She 1 1 14 4 10 
ER hs og ck severe viele» 1 1 2 16 1 
CCE C es peor Oe 1 1 5 3 58 
OIE OE a ae 1 1 ii 2 55 
REM Te ee co ilicbs <5 re w ties 2 2 2 2 16 

SEMEN oh. . cin An sans odes 2 pina 3 3 59 

2 RE I 1 1 hae 55 
Brussels Sprouts..........-. 1 yi Liteon: 70 
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VEGETABLES.. No. of No. of Age of First seed Percent 


O ‘ 


varieties. samples. ne Peeters : germinated. 

Brussels Sprouts............ 2 2 2 2 80 

Cabbages vii Senatiene giles. 2 2 0 1 73 

CE APT RS GR, NPC. ie eniaye 20 28 1 1 82 

SST a ci iis etrane de era Seatt a below 21 45 2 1 72 

BA ey oie ce oe Ls Re OR 10 11 3 1 66 

RON PAPE sty Da ah nee SRA TU 2 2 4. 1 85 

GARRY GF My Bots eee ce hr ae 3 3 6 pee 11 

SPAS VERE Sect, "tate Ughancr es Lunia 1 1 8 ay 0 

PAT LH SARE TOBE ONC RP Mg 2 2 10 a} 0) 

GSAMDIOOLS PT haved. gtsrwcs) Mbt eke 1 1 11 ai 0 

SERS AV dati SEONG Se tals a ree 2 2 16 a 0 

AOA Mae SEMIS BARE OS AN La 1 i} 17 a 0 

Gardoony ici. Seay Bae zee 1 1 1 3 4. 

Carrotieiys vin ores eer eens 2 2 0 7 48 

SO ierNL HENS ER Re SAVE ha SOME 10 12 1 2 53 

USL meh a yt Kee Ee Blea 4. 4 2 2 51 

LSet Say EARS HES BUL IL CP ia peal 1 1 3 3 29 

AF CAMERA, FORA, SAT SP a 1 1 4 3 0 

CGD a Reta W cay Oe 1 1 8 wif 0 

"iN Ja DHOWST A eae ett Ba 6 6 1 1 82 

SD cli Aa onay teen eee qY 10 2 1 84 

BE. el pasa dara ialhe ted MAW techy Saget 7 Fe 3 1 59 

Aan aev ASA BLE Pgage A Dg) Sb 5: 3 4 1 48 

CBIGLIAG caste ieee aetna. 1 1 2 6 1 
STON RRR MACY tions May bite 1 it ast i 

Calory sim snes BEV ane 1 1 0 18 2 

OE Ph NAM Mia otis LR Res ae iy 1 I ie 13 

Lap MAAN ae LA AL ated Telnet 1 tf 2 6 11 

TSMRE pied ap PRR gic RE Ca a 1 1 A) by 0 

OHEPTIC’ oe Ce ee ee 1 1 2 4 44 

IRR GRINS eet HN aie aed Aue 1 al 7 ys 0 

TIILICOLY ss che tis a a otkes pert en ae eter 1 th 1 2 40 

MIN Ea oP UPR ct Rep OR ANS tee 1 3 3 2 34 

OLLATOS. 2/9 cleleih a wots einen iar vate 1 1 1 7 29 

EMMERSON SE and aN oy eta ir Py, if 2 2 1 95 

Orin SY xtc tess cetaiels ies Sees 1 uf | 4 50 

Corns VDen ten ss acts eee aie, 1 2 1 2 95 

Berm AS WBE asok Luk tered ataitaix 1 3 iL 2 85 

COPY pes LACL se ised edhe le ents eee 1 2 6 4 32 

ASU Uh Satan ee RP cr aye, 7. 1 d 4 : 0 

Les Be a Rae) IORAGEM ak 1 1 8 oF, 0 

COUSCEUT) cuidate cae & Geta atamenane 1 1 1 3 70 

COPE Ny ner tere Wien aa ieareie stele i 1 ] 1 98 

ASAI Sie TN ent te MRE ra 2 2 2 i 89 

PETE Nady siete ads loin’, oe Hote ] 1 3 1 87 

$6 sn og ON ai tl hee il 1 4 xh 0 

SIMO Mae yee Yeh Oy, Tete a. 1 6 2 0 

Chom bet wat ies cite iene 5 9 1 1 rai 

$66 in ph fd es ea VS 3 1 1 2 ‘4 Ly 

BES je bet 5 Dia y AUR el aaite Btn af ip 4, ee 56 

‘< 1 1 19 2 14 
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ped ped WD - 


DW RR OR RH BR OW OH ROR EH - 
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2 
0 
61 
48 
44 
0 
4 
93 
33 
64 
82 
87 
94 
45 
21 
82 
73 
87 
69 
97 
36 
0 
88 
82 
76 
52 
16 
31 
36 
92 
89 
92 
95 
91 
89 
89 
36 
76 
81 
90 
5 
4. 
98 
90 
90 
68° 
49 
0 1-4 
0 
77 
86 
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’ No.of « No.of Ageof  Firstseed Percent — 
VEGETABLES. varieties, samples, Sn reel : germinated, 
Parsreip -30g Sh se anemia coe 3 mee 2 0 S 13 

MCR Nee Pe eS ty. ele NY Oe 2 2 i) 5 39 
Peal? 4 es oes 1 1 2 1 86 
Hep pers posses ewels Gieyskts 2 2 1 2 71 

BS Ps ek eA: cL Oe 1 1 2 3 73 

chiapas) at Plauen Bd i 1 8 Ae 0 

ROY MU Meme nce ducks te bic nah ever 1 1 9 2 3 

Dy Meee Gkiiaeneg oa DRS AyD Ugh i a 10 te 0 
EOUDYS ywanwhicn kane) & haloes 1 1 i 3 3 
TRAN KIN Sec has ere pp a oe es 2 5 Z 2 69 
TRPRCLIBSL 4 cache’ heh tee Oot che vaverete ae tal ool 27 AY 1 1 tO 

SHUG NERS IRE NRRL i RVURON op 18 35 8 11 2 1 61 

BO oc as GS Gees eae 4 4 3 1 70 

BON, Lote Sik Chae Canaan 3 3 4. 1 63 

ee ORE as Cee See gre 4 1 1 5 2 20 

EN 5) GAVEL! Cae SG. 1 ft 4 3 3 
Bean a LU xiriangss ateuistes woke 1 1 2 2 84 
EE ILD Or, tetra olecio keene rok aie 3 3 4 3 72 
OBEMALY) wet ss cinv.cl asm tes 1 1 6 a 0 

* Mpeg uette sy vik. Be bss Sees vo 1 2 iF 79 
Tuts baga ms fee ss atiee solr tee 2 5 1 1 96 

Be tJ tie chan gM va ORI iy 80 2 1 94 

BE) ah ay Se eke ee 3 9 3 1 73 

hit MRE Py cera: Simi kyr? Be D 6 4 1 70 

CCA a tees Lelie ae eee 3 3 5 2 56 

PORN, Tem RS 5 | Gia 1 1 + 1 52 

een BUR, Fry rh dl if 1 9 yh 0 

AA CEREAL AES bees. 8 1 1 11 4 0 
POEL ts 2: gain oiaiis rhc seins eaetere tate 1 1 1 3 63 
SSRINIL Vee. CO Le ce hen eet eee 1 1 2 2 63 
savory Cabbage....4....0.% 5 8 2 1 85 

LENA R Pe Be aS Sy ea fea ts ONS A iy 1 5 3 33 

i ea Ome plik He Abe ob 1 2 6 2 43 

LE, RE AR. RR AS 1 1 7 2 32 

s RA Bata 1 1 10 oe 0 
SSGOTZONCIB. .< scu s, o hic elelalubes if 1 2 2 16 
NE FIA BIOS LS chalet Cite Ce eT 1 1 L a: 

CAN es Oro, Reena < Ona ie iL 1 2 ? 24 
MBETACGLI Race ss c's oe hice cee 1 1 2 4. 37 
Ola MISPIOR » nce tee ss eet 1 1 3 5 1 
SOCOM UME S wie ew pcs teh 6 ¢ oom: 3 3 1 2 45 

7, eyes DRAM: Vaan, 44 1 i 2 2 63 

JEUNE SRA SPR ae ee en aay es “ER 2 2 4 2 80 
QOrrel: eee tales lesen bee 1 1 13 ig 0 
SPindre (278 e cseiiels cies sc cee Y se ae - dt 
SPDETV ins bs.) eal aise ace of ai if 1 1 65 
elt LEE nies SPB ons Seer ees a 1 1 0 2 92 

Ae Theda oheies RAMA RL Lm pi We, 2 8 18 sf 2 72 

rER | Sie) cated a hel te ss Rae eh eh ee 7 10 2 2 70 

CF CU. Sinha’ s chet AmeteEe Gteg 4 4 3 2 72 

Oe ang ie wa tase Bor er te 1 1 6 5 10 
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No. of No.of Ageof Firstseed Per cent 


VEGETABLE. varieties. samples. seed. sprouted: germin- 
years. days. ated. 

RUEAB ewig thee. wee ces os ees 1 1 10 v4 18 
Le oi SRS Fe aaa 1 1 14 dy 0 
BURR OU UE. tS iis eaves oe 5 |e 2 2 1 1 78 
eo DENRA Se a i} 1 2 2 54. 
SOMO A 8 AG 1 1 2 3 25 
nha | Ie a 1 1 7 P, 0 
IPCICUMME hoc ecclesia ahh 1 1 2 ri 12 
OS 0. de 0 2) AS Aad 1 ff 5 6 67 

en eHee 8, 2 oo als kas 1 Ji 4 5 59 

1.6 Re 2 2 5 iy 64 

S00 oh i ane a a 2 2 ii 5 36 

SO MMMEPR OSE Sac’ s cas cio. cp es 1 1 20 ere 0 
SREIITAGO Pe Sey Sc we we 9 12 1 it 80 
A SMR a 10 21 2 1 86 
ENE Oeil. sees Y 7 3 2 86 

O01 GAs eS hg i RR ne 3 3 4 7 64 

SRPMS ce! sd die vs ss sd a 1 5 3 iia. 

Re oe sie ce oe coc 2 2 6 3 96 
Sse ace = b's jc 60.8 s 4 5 ‘< 2 %3 

” De DR aaa 5 6 8 1 79 

ge ae aN Sa 1 4: 9 3 87 

EM a okie g ic ck wie di i 10 i 15 
ae ic eee bos wilco bur « 2 2 Le 2 62 

ETE eas x own cle ec cc's 1 aL et 3 87 

SUES ME 5s se close d's + one 2 2 14 2 88 
(5G 9 4.3! eR a 0 ead i, 1 1 87 
BT te nba 5 ar oita es ve b's saa 12 32 2 1 95 
YR eee RR © 10 24. 3 1 93 

ERE aa ie \.053 «ao cai v oe 6 18 4. ui yard 

RN ne Gee bse sie e 4 4 5 1 94 

yd abi gee all A a ae 5) 3) , 6 2 58 

ME ee ei. catia sc ee 2 3 7 2 52 

+ etal | a A ea a ee 2 2 12 2 49 
BEC TCRENM fe bibs sic cc cu 4 « os qt 1 2 3 27 
os oS AS ie 1 1 8 Ai 0 
WPCOTINOMII, cic. spi ee ww eee 8 83 1 1 51 
SUE Ls soa ea een oe’ 14 18 2 2 58 

BUI a sae 5 Sohn" Wee's’ 1 1 5 vr 4 

RM oie) ya's wie ee so coe 1 E 4. 2 80 

DGS Ao bts 2 sec ve 1 1 6 4 80 

MUNI ives 's Sha te as «se oo 1 1 8 13 2 
OS EAC OTS Sh ] 1 I 3 30 
Pts ake ok a oe eg oo es TE 1 6 2 35 


WEIGHT oF SEEDS. 


In order to discover the laws which govern production and growth 
it is necessary to accumulate facts, some of which may prove of co}lat- 
eral importance in furthering the object in view. It scems quite pos- 
sible that there is a relation between the weight of the seed and the 
quality of the product as between varieties of the same species, and it 
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is also possible that there is a relation between weight of seed and 
prolificacy of plant. In our first attempt we must expect to obtain 
more or less discordant results, on account of using purchased seeds 
which have undergone more or less selection for quality by the seeds- 
men in the way of winnowing and removing the imperfect ones. When, 
however, we come to weigh the seeds as collected from the plant, we 
shall expect to find certain discrepancies between the weight of different 
samples which may be caused by individual variation or by the in- 
fluence of season. When the results of our weighings come to be 
compared with the products at harvest it is then possible that some 
relations may be found which do not now appear. We have expressed 
the weights in a column of grains, and in another column of grammes, 
as thus our weighings may be compared with the weighings of others 
who have adopted the one or the other system exclusively. In our 
arrangement we pursue the alpbabetical system as far as may be done 
without separating the genera to which the species or varieties are 
assigned. In the larger number of cases one hundred seeds were actually 
weighed, in a few cases a less number than one hundred, on account of 
only having a small supply. 


Alkekengi. 
Weight per 100 seeds. 
Grains. Grammes. 
Petite Tomate di: Mexique.. Gn aps ees sca yee 2.16 14 
pweet Yellows’ ic wewec'scs)o a «pbeirenetslemenea) he cee 1.54 -10 
Angelica. 
Angelica otc. il adal eye Soh cohen Wesel lanaieters 7.09 46 
Asparagus 
CTA GO. ORL aN a otal Mie emtcraric kar sins Osha tin Slide aetna 29.62 1.92 
Asperula. 
Asperula Odoratak fi. deas ne eea eae ssc 9.41 61 
ilm, fo. 
1S CUTTY Danaea ye De eTMG ab aman, SP AEP ATS ole Sean 8b) 92 06 
Barley. 
Kinyer’s. Chevalier (Stas crop) sa, 9). on siete wr 82.56 5.35 
Manshury, (Sibley). o. 5 cee cc eapres tee Rute 3m phe 49.37 3.20 
mibleys lmiperials(mibley) vost n as nes aeees os. 40.59 2.63 
Beans 
TEL OTA shy utara atleast e's te deeminh latent wre 2, anol ale 927.8 60.12 
Black iN ee ron tyines sglels else rekdwte’ abn oak asiiple hos 6 We 486.8 31.5, 
Blacks S peck leit iar shel eee wisteiae obit esha ee 650.2 40.8 
Bine (Rodded a ateee xa: City eniamis k Woe 21a se 632.7 41.0 
Gulifurniay Bran eh Qiu Ges a roeiet «oh oe hoe 307.8 19.9 
Carter’s Champion Runner. ...). 0.2 c. 00. 66 +0 os 1,651.2 107.0 


os. eae 
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OPMENT Nr na aro Me As i ile ch ala bn glare fe eta 
Dwarf German Wax...... Hy Hac creda Malte Re SAB 
Dwarf German Wax, long variety............. 
Earliest White Seeded France ................ 
NMTINR EEN TEIATU feigt et yc a) 0/e v cane 9's in tp e's eee 
SRY AXP Se bs a sha ofale Pitlans’s afte wads 
MRE LY da ahah ah NG tich sche a nla'w'e' he v's wate « 
OMEN LO ES Tie eh iat RL Pe doin iw tole d 
REE 2c a eT tt ttre tals Gt ane 
NNR Pe Fate) Latch se aig hate elaine yi « 
a cant el tote SiS ose a patie aide d's 
Be A Or TOU MAID). 8.8 ha ose wiele's oa’ 
Haricot d’Alger ou beurre boir..../°.5......... 
Preripoupeurre du Mont-W’Ore ee ele cect 
Haricot Countesse de Chambord.............. 
PAE On ESPAGNG DIAN i irae eee eee we Ses 
Haricot d’Espagne rouge...................- ¢ 
Haricot Emile nain sans parchemin ............ 
Haricot flageolet beurre nain............ 
Haricot flageolet chevrier a grain toujours vert... 
PUAMOOCMCCOLEE: JAUNE 56 fs 0 ose voce eoce sens 
Haricot intestin......... erate eit aiat Sard dos Staten tee 
Haricot ivoire sans parchemin ...............: 
BPE Oe PISNCOULG. ee es eke eee wales wc eee 
POLO UITNA, rele cee see delle eae se cece 
Pee TACUC MATQIC |. 6 ict ees cae ee ee 
Mraricoe Princesse & TANCE... 3. wee eee eee 
mrerorrouge,de Ohartres 2.2.65. .05 2320565. 
Haricot rouge d’ Orleans: 2. sneer ete ee 
Miaricor duroaint Wsprit says score eee eed ilees 
Pavieor saumon du Mexiques... 06. cs ceeveees 
BPAMC OL GENOVA oo ore ere ke iN pe ene eee een e ees 
Haricot de Soissons blanc............ Oa g does 
PPATICOU CE: SOIGSONS NAIN .. 6 cece se ees alee ies 
Haricot Suisse rouge............ .. Oi aoa. 
PE DT Cs os elie ste ate Ne Were th de ot 
PEC POP ORS Paes ka rec eRe ee i see hes 
modes White Oranberry.. cineca es is severe ees 
Mexican or California Prolific Tree......... a3 
MROMICANVETCEI bee de tess Pal Seeds aesiees 
BRC MINOW SCETOIIG! A. soe ener bend ph sates 
ME UES Foe A Coa 8h abies Gb We Oe ok oftt bee 
Raper ne admenly, HOrGINS eii keds Meee eae 
SIMMONS OL OPCING 2. be Fc cde dw eeededsasneess 
MPR AUACLY Ween ah aoa)e esi enn ea aed eleld Wieder dis big 
Pe COC IACI Boe CN vec dona ae. a 
WOUNGOGS FOS i KA nee CNR N NON eee es 
Princess Round White......... Seba es an ars os 
MRE OR EC MICU i aoe Oa ieee Minaiale'e so el ole 
ee TERE. p eis Sfayniagey diagno Wlese.s os, 6,0:9'9.0"° 
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Weight per 100 seeds. 
Grains. Grammes. 
554.8 35.9 
589.5 38.2 
500.0 32.4 
568.0 36.8 
598.7 38.8 
887.3 57.5 
922.8 59.8 
1,753.0 113.6 
493.5 31.98 
679.0 44.0 
546.0 39.38 
649.68 42.1 
851.84 55.2 
841.03 54.5 
209.29 To. 6 
2,134.24 138.3 
1,851.84 120-0 
601.84 39.0 
804.00 52.1 
407.40 26.4 
686.26 44.6 
450.60 29.2 
725.30 47.0 
817.89 53.0 
2,311.70 149.8 
751.53 48.7 
302.46 106 
500.00 32.4 
614.18 39.8 
702.15 45.5 
694.44 45.0 
618.82 40.1 
Le tL 869 82.4 
682.08 44.2 
746.90 48.4 
722.21 46.8 
d74.4 24.26 
825.3 59.90 
mbes atts: fea 19:2 
309 27 20.0 
713-7 46.25 
566 3 36.7 
548 .6 35.55 
490.6 BLO 
1,913.5 124-0 
1,377.0 89.23 
304.5 24.97 
386.6 20.05 
932.1 60.44. 
53d .d 34.7 
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Hound-sceed: Canaryer cw os bs ey cece hae tas seit 
Searles OCarter’s Champion ......,.2--+-e.--+> 
PHLOBO ET ONBC 1 Wee a oat > betecate eceta tart nitty oeehl gia 
SOUGHETN We BOL. ca oe eints's ch gpl centre 
Venezuela, seedifrom (Nov 5) 000, a5: eee se 
Venezuela, seed’ from (No. 6)),.0..... 05.2006 
Venezuela,’ seedfrom:(No. 7). 220s :sce eae als 
Venezuela, seed from (No. 9)... oo 
Veny-long-podded Sugars. ss. 5 0. se vis vette 
Wilnbe NEGQTO TIN Nios so» mos Br Ma EON uM. 2 haven 
Waite AVOUT (WAX... toc cus bibles ecare sole pin chee neem 
Werte’) alentines Vi. toe wie ute ets phoney eet 
Yellow-podded! Princess. cic). cso a tise rere 

Yellow-podded Princess. o 20. ss lass gale} date 
Yellow-podded White-seeded Sugar ........... 
Mellow SIxe weeks FOUN 3.05.00 oe oie elaja cea 


lies Marly wt oa %.2 css te eta: oe Reger ene ne a ee 
Pypeers LM PTOVE. scutes we wre here ieie ts Cae eee 
SPAT SO WHAT. erence alert trce Atte) ts otohec iene eae ene 
New Challenge 72sec 
PPOPEUO o's o) che je'totn Sruietets Siete Otte te tm tote ko ee ee 


Bastian’s Early Blood Turnip..... vWiejejoaete Sie Se 
Bastian-s: Half-long. Bloods. ics injeieteis st  peneda led oe 
Vrapand ine dbaby cosy. jeueeas ite ie abe ee Latina Bag 
Dark ‘Hed Meyrbian ii 30G,..0,. ae nae bee aaaerel cere 
Dell's. Flower Garden . ci Sia tes seamen 
Dewing’s Extra Karly Turnip .......... avid eae 
Dewing’s Improved Blood Turnip..:.......... 


Dewing’s Improved Blood Turnip (annual seed). 


Piaely Dassanopesy is. wjcane awe wean et eee ieee 
Party Bloods Tarni psx <i; aenitinc ase are See 
arly Hoy pian. +’. 5 <0 52 «ane Meee ete 
Metre. Y CLOW ALIEN D gaia sales ateta meme ate alerts 
BURSRBOR Dirac PURO ase ne cc 9 aan ae sate tele sacle Pete 
Hine oon. Dark Blood sat. cn siete; sitia vaca eine aie 
Drei bygege 3 EVO) sit atc (a PR AOmer mas Cc POAT gap), Sibel ee 
Patch isDloedyRornip: <\. cnn ae we caal eeeery 
Henderson’s Dwarf Pine Apple............. ute 
Improved Early Blood Turnip ................ 
POP ArIMSIOOO Gee oi altars pike © oe bie bo At 
Sinton’s arlyice sci ccais aie sige ais Rin mini Gtets (Lee 
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Weight per 100 seeds. 
rains. Grammes. 
486.3 31.5 
1,655.4 107227 
688. 44.58 
378.8 24.55 
662.0 42.9 
302.6 19.6 
455.2 29.5 
592.6 38.4 
651.5 - 42.22 
346.9 22.48 
415.9 26.95 
546.6 35.4 
384.1 24.89 
354.9 23-0 
504.8 35.95 
588.3 38.12 
1,550.9 100.5 
1,475.0 95.6 
1,275.1 82.6 
1,588.7 102.9 
1,697.5 110.0 
1,228.4 19.6 
1,715.3 AU i bee 
28 .54 1.85 
37.80 2.45 
28.85 1.87 
19.28 MRS 
30.87 2.005 
25.37 1.645 
36.17 2.345 
5.55 .36 
30.70 1,99 
30.40 Loy 
18.51 1.20 
21.75 1.41 
15.27 .99 
39.34 2.55 
46.85 3.035 
27.31 1-77 
24.38 1.58 
35.34 2.29 
29.62 1.92 
32.2D 2.09 


ee 
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Beet, Chard. 


SLL yy 8g AAI nga ds ag oa ee a 
SPURNS Re eg) ten oe won dare tw Wcie o% ew wade 


Beet » Mangold. 


Henderson’s Colossal Long Red............... 
MONTE stn ba sk Bh ieatd seas fo os 
NRE es oS as. che ec esate palvin ba, 
IO BROT EUG c'c/e'a sas = es t.ce oes 0 xe e's 
MR CEAATUE seas a's vice oo 0 0: em eicte din, aieid ale © 
Sh oe be Lia ha cS) Doi mae a a a a ai A 
Ee Weiss hs lic Sc). dae es ves yee 


anes) Improved White... ...... 0.6.00. eee ee 
EERO ES os vise die peu w voi ee oe eb 8 ois 
Re VAAN GT, 52 Sin view nie oo shop sen elees 5 
SARUM EDEN PO ahs cian class diate aioe we aie o'ei'ai severe 


EMR eS giv nls ecsiaiogts pric udve ue overs iobaa 4 
MRM RIULIDIIGP Sooo a ye ope 2 ye tgs uen se eye seis yo wo. 
MADE pet Oape 2.2.25. 0205000. SANE AHR 

«¢ (another sample).......... py t 


Brussels Sprouts. 
RMU ahah AG Yb x's <Jutsetetefai'n\'eto's%s lols as "s'o alelahel's' 
PMU V  Wicthbalc i): v o.4 w'e%s '0vs\are ey % erate delalatatats aia 


NIST eho shat choy ch at alreei shes ere) ver emstote 
REET So ap bojnsoue jase jobnsetas ote saratarararnite orate 


Marines’ 100d: Rd Hr furtisicin-.-orcrcceterccs cere eres e's'e 
Bane Ked Dutch pickling........:..-c. ewes eevee. 
adecabbare for pickling. 4... elie we ee ees 
PEEL ITLLIO (Tp. a! cara ccatadsro tp vorerti Deg stad a abate lene 


UME TI TIBOTS 0 iso, diel da. 2's,16, 20.9008, 01,6, 6, ore 2,8, 
Early Dwarf...... Lipre eae Ave A sis atel'« 6! AN a oe 


Weight per 100’seeds. 
Grains. Grammes. 


30°33 2-29 
28-85 1-872 
31-27 2-02 


27-00 1-74 
28.54 1-85 
18-82 1-22 
29.08 1-885 
25-30 1-64 
29-62 1-92 
37-80 2.45 
29-16 1-89 
39-50 2.56 
33-94 2.20 
35-33 2.29 
32-40 2-10 


21-91 1-42 


4-93 -32 
6-12 397 
4-54 292 
4-55 -2995 
3°73 2-42 
4-39 2-85 


17-90 1-16 


12-50 -81 
6-48 -42 
6-48 -42 
5-86 3 
5-86 -38 
4-78 “31 
4-39 . =285 
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HarlyArreen Wnnledt tons vance bes coved awe sete 
Improved, AmGmGun aise act sis se es eaas See ete 
WGtted = p:atiieimer toe hake erste erm leat secret 


Very Harly Paris......... APR sak gy ah an 
WH CLOLIA. fo Sates oicte le otal asecne s Pate in starerensate idee 


Booed Weadirom .) apan: vo Abas aoe wean 
Gin ODGDAlla Nels on Seam Vetere gio aldo anne 
Karly American Jersey Wakefield............. 
Haniyepleich field Maiaritn. oso suc le sae a cay annem 
Marl yeDrumhead ons ciiy ov vay + iene waddle pete 
Karly Dwarf Plat ntehsen regia ae oe tees 
Harly: Dwarf Orkepaed, v4/0 so sect ee on aotan 
Karly: Ktampes, o. ..3 255s Foe es eee een 
Barly. Jersey Wakelield 520: % ska de ean eee 
Harly wRainhemes o 355 3:0 6 sh bs hie wizie earn pie ere 
Harlyesugarcloat / dns .ac se teens tees epee 
Harly SW VMAs (50.0 .'s.5 Ssti-accbueaciagiteateeyetaene ieee 
HGATLY NV.OLK « pee ties von He the sp a ke ee Ae ee 
HXGOISLOT. "Fie, cle sels nny tb, Hie het oo eae ee wre 


Fottler’s Improved Early Brunswick........... 
Henderson’s Early Summer.....:............. 
luarne Harly Work. somes ches bee e teen cbs eee 
TuargenLatex~bergen, Tees ices sep ces nse ee tie 
Warpe Late w)rimbheadiw.:. sc. sss anise ais Wane 
Late Flat Dutch (Henderson’s Selected)....... 
Late Round Winter, from Norway............ 
Mammoth; Marblehead. ... oi viaud asahueie.s 0 
Den pareiliqtarl year. Soe tees ee atk ge cee ie 
Oyin tel ‘Drm bead’, flarie A eee Mere. serge 
BCH WEINTULE, B55 CRG. minty ches Gist Manatee eke ne 
Schweinfurt, Largest White.................. 
mcHweiniurbiGtntal ~) ccc oak wen meee 
Silverleaf Drumhead ........ FL Vabipeate rae peu 
Die Vohnis Day. lei. v2 cb ne os MM eee a oe 
Str Ohn's aay arly. oy aa ckose seek Sena s 
Stone Mason Marblehead ........-......00 000% 
miracsoure, Quintaly.... 7 Scitath. wee Soe. 
TOR VIAVIN GL Rue cia eee phe sitak ton Maes 
Niulmorin’s Barly. Plat Duteh)e.. oe ee oad 
Wheeler's Gocoanntaieei issn coh ox hee oct 
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Weightper 100 seeds. 
rains. ram mes. 
5-01 -325 
5-40 -35 
4-63 -30 
4-93 “32 
6-17 -40 
5-31 -345 


-86 -38 
“71 “37 
-63 -30 
-O9 -39 
-09 -33 
-63 -43 
-40 -35 
-40 -415 
-40 -415 
“05 -36 
-93 “32 
“17 -40 
-O1 -39 
-40 -35 
-78 “31 
“71 -37 
-48 -42 
.93 “32 
“OL “39 
40 -35 
“32 “41 
-06 -62 
-40 -35 
“71 -37 
-78 -375 
-85 “315 


ce -40 
“71 -37 
“45 -42 
-94 +385 
-70 -305 
-78 “31 
“71 “37 
24 “34 
-09 33 
-92 »2D5 


G9 Ot Or Ot PB BH OLD CUD BP CLOLSTE WO HAGA PAMELA AANELOAADUIURDWUaNA NoHo 
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Carrot. 


Altringham Long Red..... . Veen SP Nat 
MUSEO ola nies ck vin oe vas 5 es 3 8 EEE ie, Os 
tS RMS SES A ue Cr a 
Harly French Scarlet Forcing .............. 
Many ecatiel Short-born .....6..-.6.se0005 
EMME INGONPELDIN 05.2 5 aise So oaisie ne ele a8 
MTT oe Sho sae vials p eis sp sas es 
Half-long from annual plant ............... 
Half-long from annual plant ............... | 
Half-long Stump-rooted.. ....... Bec agtehe et 
miamcrone Med-pointed.........-.5-5- ere ee 
ealione scarict Carenton....,.,...00025+s 
Half-long Scarlet Nantes................... 
mopover one OTange.s.... s+. 000.08 vee os 
James’ Intermediate..... SFE iy be eset & 
Meaney Wifey DeLQIAN .... 2). sins isc ewe a sie 
Mere CLLOMBCITIAN ...... 0 eee cnee sess cs 
MR ERP ese, 5 0.5 on ed MaRS Ap eyaie 3 
MM IPEMERIARUOY, c2 isp 5) spp 2 see ene es 
SEE SEOTICAA DAD. cs . g.o pisie econ ep eesses 
SMR V er CRETOG ITOM 220 sche op eee ecess 
Transparent White............ fg ie Pee Ys 
Violet or Purple ........ vats atin ctl afLsaie he: see ela 
Maid. Warrot, from Geneva... 2s vee sis ale 
Wea Marrote from, Gene VA sen. cnie cele ce es 


fo.) fs wien a chads wa sale > wia's’elclt oe 
LO cclelc). <icpiesvc'e hice cee ccs ease © 
rinse bate: Giant”... Ns 2 2 eee et 
I cy ig a cura's Sc n'o lw lalatelvle'es ve 
Carter’s Defiance Extra Karly Forcing....... 
@erters Uwart Mammoth... ..cee.e..s eve es 
RERTOR EC LEWaAYE LUCLULG |. son's e id dupa w sted’ ce cre’ 
Ee alec nai sv L'a 'aale vesicle ve eb'es 
RMT ras 4 clu) d w'ole oie so tse Hcldin bie os vi 
MME TREE WOCL WATE 010 0c 2 cle ease ait tie pee spo bine 
PRUE ERI TS Sy). vying tec  Sa'e's teks ates 
Extra Harly Paris (another sample).,........ 
Gps OEE a re 
ie esentutl aM ae ke 
META EISIEG: VW LLL UG ss 5's c's ses om nlelefaj ane ele vies 
CALE LOUMOR esa ets ols alee wipie's 
Large White French, half early............. 
feerevormand,s Short Stem ......... 0. eee ewe 
Meer jan OnOwWDall......-...2.des see ve 
fee oie t,o ele ala Stee e's 5 BEA lye 
ETE QU ic SSS ee 
fenorburn’s Wonderful: <.'.3......%..- RDA REY, 
eee a reubponin: Giants. ss '%'s's'. S's 8 ee 
PC IGTE Ts es cd uh a's bee e PAPC MORIN TENN, 


Weight per 100 seeds. 


Grains. Grammes. 
2-00 -13 
2°31 -15 
2-00 -13 
1-85 °12 
1-85. 212 
2.00 -13 
1-54 -10 
3°38 22 
3-00 -23 
1-85 -12 
1-38 -09 
1-54 -10 
1-69 -11 
1-54 -10 
1-54 -10 
1-69 -11 
1-85 -12 
2-31 -15 
1-85 -12 
2-16 14 
1-69 -11 
2-31 -1d 
1-69 -11 
1-32 - 086 
1-85 -12 
4-16 227 
3°70 24 
4-16 27 
6-94 -45 
4-16 27 
4-16 27 
4.47 -29 
4.78 -31 
4-54 295 
4-23 2275 
4-93 “32 
4-O1 26 
4-01 26 
4-53 -295 
4-40 285 
4-63 -30 
3°85 25 
4-01 26 
5-20 “377 
5-40 -35 
6-01 -39 
4-01 26 
4.382 28 
4-63 -30 
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Celery. 


Boston’ Market. 2 Ce. cee cbse Poe aki kcee keys 
Boston Market (another sample)... ........... | 
Oarter’s Crimson’ oc lisd sie sea eae be kext ak 


OCrawford’s Half Dwarf White: :.:...< s2ei.08 
Dwar Orimsont. . ol. e Ais Oa eee ees 


Golden TW) warts, .2..5 55% bes 68 se tees, aeiee 
Golden’ Heart half dwarf iciicacencddens UM ee 
bab lend have hath ape eee mantener sh Sete ti 
Lamy’s’ Mammoth Red): ii: ses keice tsa hiarae 
TatPhime Chestnut cscs ie ca cae esieis iets 
Major Clarke’a’Pimk?! (vty. sa4 gales site faa tie 
Periection, Heartwell .viisi2) Voge Wee eee eae 
Sandringham Dwarf White......:.0.)e.ss a6 
Sandringham Dwarf White (another sample)... 
Neymour’s Solid. Whites: + ss,2.52.28b ee ten eee 
Seymour’s Solid White (another sample)....... 
Seymours Solid: Red... 3.02.4 ns sd esis et 
Sutton’s | Sulham ‘Prize .is..554 o¢s4 sa ose ween 
Warner's. \D wart’ White: sss, sctaaeuee ee enee 
White Walnut.) .. cio thine ste ea tenes open 


PAO OL: 2 FOS RY SO A tee ae 
fede) tI VAD ie ME raS We EPO ge Mees, el ACC A 


‘Erie SOULHErn Ay 1 ve eee es SoC RRR CR CEE 


COMMA Ger io Ae ES) Soe sts aceeiee Tek Pade cern, wie gia he 


PHAGIALGA VEN CU pein soe ena e Cite ae ete ee Sete 
Dowble: Garledy sss ya isl: Reb ie oh Me atch eeis 
Broad-lesvedsG@aroene, Ceres vere ee cee e oe 


Boston’ Picking. anys FAT ah a ok cots pi 
Haxly Olnsterav earch. seit sete ere ole aster 
Hagliy HT aTOGriy 6% cin etter ee cores oto ea eels Pe 
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Weight per 100 seeds. 


Grains. Grammes. 
. 836 .0542 
.546 0354 
793 0514 
Bal bd se ' .05 
.408 .0265 
-A81 .0812 
.613 .0398 
675 .0438 
.o61 0364 
.533 .0346 
.688 . 0446 
O72 0374 
.626 . 0406 
-394 . 0256 
.69 .045 
.675 .0488 
. 69 045 
. 660 0428 
- 762 .0494 
3774 0374 
. 706 .0458 
.546 . 0354 
709 .0460 
. 666 .04382 

3.39 22 

3.39 22, 

3.08 .20 
4.78 31 

12.80 83 
3.46 225 
3.08 .20 
2.69 bi bys 

30.49 2.32 

38.11 2.47 

42.58 | 2.76 
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shel Bo 21108 ag 0) Tae 
Beary moort Green... 2... 6. keen eee 
eVGA ne oe ines sae te oe 
Extra Long Green Smooth.......... 

Hxtra Long White Spined............ 
Oi tals sais de ee ks 4s 
mmproved uong Green ....... 5.0 .-.-. 
Improved White Spine............... 
are ge ee aah nee 5. «sale ey 


PLGMERPEIEOVALEVDIIC. .. <2. ys 3 2's 
Bere TIOM EACH IING 5... 5 ole ow a vias 
GUN UT not a 
LOLS led) ie PP 
GUNA oi ccna ce yale co slke vs es 


PMI UME CYMINUM..) 0.6566 cee ec es 


LSS STS 2 2 Se San nee 


eee erreee 


soeeev eve 


coeee eevee 


see ee eee 


oro ee eevee 


eeeser et ese 


I 6 alate il a ao 


Oe a8) Mere 


oes ee ee ee 


PUREE 2h ies os x < sla lscerdie sya vs eels. s 


oeee ee ee 


NE TEAM wa) dae rks aincaiort RE eheleh ysis del eias « 
sala 1g 9) (2 ea a 


a Nay eo hat) Cn 
Extra Early Dwarf Purple........... 
Guadeloupe Striped .... 0.2... ee 


seecee er eo @ 


meerroved argo. Purple. oi: ...:5..50 5. jee vetrneiecien 
MR TRUE MGEYTTDEY 2 25 cco: sith woh ooh ons olny «b01 24 Sharer ened the 


NE AMIGA 5 Sole co's) og iain noi wos 


seen eecose 


BCICE ITI DLOVOU, «a's » stn oie alge Qeies ewe oe 
SESE SEDER I ml a 
TEP RINAT IS aa tlig' os cio dn fin vida a's cjs ree «eae 


IM ORMELIAV ORG OR i la ole bus we 
ey oe GR 9 Se 
Mrorube@-tormed Red 01... eee 
feematostormed Red ...6.. 2.02.05 605% 
ee oi ae wie s lale 


cece e ev @ eo @ 


se ee eee @ 


POM ANINIGSE 0... a ess soe e eee s sels 


Yellow (A Station Sport) ............ 


Endive. 


e@eebveerse 


MMMRETEMES OPS OD a1 ots clay d'ecdcc alaeteaes «else 
TITER EAA, "bya eb Ald, elela'e ee late arn 
Se Nn. < ohy itl hates Sides cle be laie ge ates’ 


Weight per 100 seeds. 
Grains. rammes. 
42.89 2.48 
44.28 2.87 
40.27 2.61 
36.57 2.3% 
46.39 3.00 
9.56 .62 
o1.53d 3.04 
BO cLL 2.47 
42.43 2.19 
41.50 2.69 
04.00 3.90 
34.71 2.20 
40.12 2.60 
30.02 rey 
46.44 3.01 
41.50 2.69 
37.49 2.43 
5.86 .38 
2.31 1d 
ALG. oF 
3-98 208 
7.09 46 
7.03 -455 
6.63 .43 
6.45 -42 
6.48 42 
a- 71 IE 
5 AVI ii 
3.08 20 
5.40 30 
0.00 .36 
5.40 .3d 
5.40 .30 
D.90 .36 
4.16 mee 
6.32 AL 
6.56 .445 
4.16 Se 
2.98 .155 
2.46 .16 
2200 


162. 


Onagre, from France 


Fennel. 
HGUIG lesa WEG oc. s bostaie kine hive oe econ 
Gourd. 
Ancora; piackimeeded |... 7. o\cncte ards Pere oe 
Mavaaiie CQ HSTCule eeu eee oak Seles Ree 
RSBe LES LONE: «reins aisle eintetelar cts aimee 
MIBLONGAG Va ATES us ecgts rete oe ee eee 
ATETIILG) Caleh ctsicicces seth ee eee EN a tee eae 
Helerine LCS: ONORse 2 ./.' viele a bara ete eecere tbe eee 
Pate: CE GORGE & iG: iale w betas Shee en eee 
POUT A POUITe ay a5 nts ph spew a ore ote ey ete ee 
PONON is; o.oo y phe oo sib conte cae Le eon ee 
Grape 
NFAQ ALA st iacre’ tats biog, +m sible tidhts tp eh eine ae 
Gumbo. 
Isonisiana pumbo on oe iS on are ete ieee eee 
Horehound. 
Frorehound | 4.) ok esse <2 hs eee oie ee 
FLyssop. 
TIWSSOp :) BEG Ea als Sse p Ebiee mete eine & pete ee 
Kohl-Raht. 
Marly Purple Viennas cc asses enc ee eee eee 
iany-omooth(Purple 22 ee aes ae eee ee 
imtoe White or Greeny 2c) coker ee iee & 
Lavender. 
TTAVONC CN stelets sd seo )e ecto oS ohp\a oh albialstalatuielare stots 
Leek 
TOUCON GIAO SG. celeste ween eta ae ere ee 
Miuseciburd ac. ss <5 <). 0s Since eee Samet a penee 
Lettuce. 


American Gathering 
All the Year Round 
All the Year Round 
All the Year Round 
Bath Gog saeco ete eats oie ornae F eee atone, ae 
Black-seeded ‘Simpson 


¢ 


BOSSI Mekhi. reece ok a eee ee tes eos a hate 
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Evening Primrose. 


eeceet  e#eer*? @®e@eeeeeeeeee eevee 
seer eveesneveeeereeeeeeeeevee et 
oe@eeevvreerereeeeeeeeeeeervreese 


ceeeeeveree FPF rP- Pex ee Hees 
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Weight per 100 seeds. 


Grains. Grammes, 
1.08 07 
Me .00 
245.53 15-91 
252.77 16.38 
291.96 18.92 
263.57 17.08 
198.60 12.87 
285.48 18.50 
202.77 13.14 
194.90 12.63 
216.04 14.00 
59.50 3.843 
86.42 5.60 
1.38 £09 
2469 11 
).86 .38 
5.55 .36 
4.63 .30 
1.69 aa bis 
5.24 34 
3.70 24 
2.47 .16 
2.07 .135 
2.16 14 
2.04 1.36 
1.85 a bs 
2.62 hy ¢ 
1.38 .09 


| 
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MUMMMETIV MO ITINIOG:.:. <<. 4 fos envectorsien weds 


PURE RTE TEDL Oo 00, SU i eile. wish ve Bile te eroighahh “ae Otero wt 


LT a aR 
ON aR 
BME RUPOLGIN oy, oes ciciels cafes feraitss 
Brown Genoa Cabbage............ 
California Gardeners ............. 
Crisp German Cabbage............ 
Re CLIN TIBOS ss 026. dhe dao in'e'ePee!s 
STS oe 
Do SUG CS 
Early Curled Silesian............. 
NA TANG 0 1 ial a Ce: 
CU TAMIOS 25.2 ys oo oe os 


Perms carly Prize Head... ek eee 
ne SSG 


French Imperial Head ............ 
BRRPIGN YY MITUGECIOS se ue ess ew eee es 
poiden ptone Head .............. 
Gray-seeded Butter............... 
TG 0S A a a 
Green Fat Cabbage............ tas 
Soy to) aa a 
Hammersmith Hardy Green...... 

Mos ei ae Ses sp os oe 
OT aie SU SAG 
Hardy Green Winter ............- 
MUR UINCAC 2S, is s.55 sys eine we es 
BPMN NCA ee ee 
Improved Spotted Cabbaging ...... 
OS 
mereeerrincess, Head... 6. cee 
Large White Stone Summer....... 
Large Yellow Butter ............. 
Malta Large Drumhead........... 
Matvelror Red Beson........-....: 
Memevevor hed) Beson .........206: 
Neapolitan Cabbage .............. 
New Orleans Green Cabbage....... 
New Orleans Green Cubbage....... 
BPI ILO O08). kee ee 
OUI LT, Uae aides sa see Set 

MITE ES onesie ys vee ek 
Philadelphia Butter..... SO: 
BMETORG ood obi le e «cso eves tte es 
DOE ye. Fe ae bites oe ks ee 
Satisfaction Black Seeded......... 
Satisfaction White Seeded......... 
Shotwell Brown Head ............ 
ROR ey des ose vested scenes 
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coeeveet ee eo @ 


eee revreevne eee 


eoetveoeoeove eee 


eoesersre est ee @ 


ceoereseeve et ee @ 


eoeeoreteeeree @ 


eeeee eee @ @ & 


eee -c 8 @ 8 @ ®@ 


eer ee ee eevee 


eet ese @eeeove 


eeervereee ees 


eoeveeve ee +e ee 


eoeoeee eevee 


oer er eee ree @ 


Weight per 100 seeds. 
Grains. 


DD DW HD FH OD HEED EK EE EE EE OS FE DS FD EH FD OD EE EH OD 29 OD FH ES 0D 0 HH eH 09 8 WH HHH OHHH 


54 
46 
.O2 
00 
. 66 
.89 
.69 
.o4 
07 
aT 
.07 
O04 
. 69 
.69 
.16 
00 
.69 
.o4 
. 16 
.00 
.00 
.o9 
61 
.o4 
anG 
20 
61 
76 
50 
.38 
38 
.85 
31 
.38 
00 
.O4 
.o4 
89 
.o4 
ol 
38 
AT 
. 69 
89 
62 
.69 
.16 
.85 
A7 
A 


Grammes. 
. LO 
095 
.085 
ms) 
.107 
el 
aL 
vO 
.135 
.13 
138 
. LO 
ath 
i 
el4 
13 
AS 
10 
14 
13 
rhs 
.09 
105 
-10 
14 
142 
-105 
115 
.116 
A 
155 
12 
15 
.09 
13 
.10 
ate 
a) 
-10 
098 
¥09 
.16 
tel. 
+12 
bhit 
ae 
14 
12 
LG 
= L6 
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Weight hal seeds. 


Grains. rammes. 
Penis Balidgicg eis. cpus in? ecco £ nose ae et ne 1.54 0) 
erin 18: Bal aes eee ar tec eats hat eae 1.85 12 
URE PDC ACO Ty aera a wet AY, ta ec ateer es sae 1.85 12 
Versailles Catt ges oie ste whe Sia wie ieee ma 2.00 .13 
Nictoria) Gana oe ect cans) eins mig ss eeanieens 2.31 15 
Wheelers: Lom iihumb. bac cuuae eee 1.38 09 
WY MNT LGISACORIATIA \s-0rs''e slots us a cares GUS aE aE 1.38 09 
Wikttax Gabba fo )ie! 6). ous ong Mpara anita eh sae naire 1.38 09 
NMIDE LEU ADDAD OR foie a sso ayn clean sts nde lets eae oh a 1.49 09 
Wee OL AVION Ys ca. 01s tytn ein gle op mh een ee 1.54 . 106 
VID EQUOOS tity eta. ah, wtergiater cea tied ane ar ee 1.28 .08 
AVIA LG COS AL OS 70", 105 othghtgh ain ta tee ee gat Sareea 1.24 08 
Winkie torcing Plead: ici ss 5 vate em teistr iets 1.38 -09 
Warite:. Connie balli.’.. ihe v0 ecu Cm tene cenata ree ne 1.85 12 
Mellow-seeded:Butter ...4.5).5 25s eres en ee eT ote Ay i 
Maize, Sweet 
Amber Cream 07 i528 4h Dh ee ee ee 250.76 16.25 
Black Mexican i's ueccia ches os gt ok en ee 282.40 18.30 
Blaek Sugarsvaw, 03% sie e ew ne sa eee Wing eee 210.95 20.15 
Crosby's HAL Y ideo syd Bie) Geka te ee heen na eR ee 331.78 21.50 
Darthing’s Warlys J. deca ths vee we bee eee 334.10 21.65 
Dolly Dutton ly. so acgie see ky ame 291.65 18.9 
Harlyeight-rowed v2), keeies ve eae ce eee eee 429.00 27.80 
Karly Marblehead si... .1% c's Sicem ae toed 6 nee eee 333 .63 21.62 
Harly Minnesotas. sive sd ese e Veena oe sae yee 318.67 20.65 
arly Narragansett. oss 4 pen eee een eee 352.61 22.85 
Harly Oran ge ese. wale tte disliow hae deeaen fielace meee 373.44 24.20 
Ae 4ig C8U)  r M R EO Cele 1h i aby 385 .80 25.00 
Hxcelsior Marlys. ie leavedes gee ee eu ee eee 263.12 17.05 
Extra Harly Dwart Sugar vsivcee seein ates eae 334.10 21.65 
Golden" Sweety ayii. wie pa tose nara ete eens 442.12 28.65 
Hrekox Improvediieu) eve o we en nee 350.30 22.10 
Mammoth ith cee tide We aya er a eae eae 334.87 21.70 
Moore’s Karly’ Concord: 0...) bb teteae ee sewn 312.49 20.25 
NSE Plas! U lige c 4; is. Faia coors nye ePatelate een hanes 187.49 12.15 
NGF e ETAT Beis os sige ohyt seth ah at ck at gear Bes 362.64 23.50 
Pra tiesy Barly ard o's seu! oath chine tet «ganda aie ai aia 361.87 23.45 
RGCnester 6520 rire va «etch Ma ete fan Ie Uae 320.21 20.75 
DUMAM LUM SUGAD. 2 s,s danny will ie hae ne nme ens 344.13 22.30 
Stowell’s Hvergreen %... fo.6s dae epee eee ed eee 287.03 18.60 
Stowell’s Evergreen (another Laie oe eid otel da 17.95 
Sweet Asylum. A rhn/(B a isha cab Ghat ah WeeN a Maman Lk dial 341.81 22.15 
LOU EILUPTUD ROLL talsln eye'srana¥arahglayehahe devel ante ct mer clsh fe 383 .47 24.85 
WOME RRA eo 8 are tela ro or ohare bata late vlna 382.70 24.80 
Maize, garden varieties not sweet 

Axim s? arly rir mete autres auiet att aor ats 436.72 28.30 
NOLEN Aa Vel ua rate e trl e car tan ee ove SLaene 25 +35 


PRCA TOTR Co 7 ict a alle ees eaten Rt as terete ci kines 695.98 45.10 
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Maize, ornamental varieties. 


PPMMMIESS ETI PC eae ble aie eb ve es AG aia eee 
RE SEIS aS es ad es bo iald oa ROT Pele a 


Maize, field varieties, flint. 


Early BP UCOW, (RELEGLEUM ORT <i a state oo eta a lee 
Early cight- rowed Brown, selected ear........ 


Im proved BOTHER L NIIP oars neste: we cit Ge oie ; 


New England twelve-rowed, selected ear....... 
Red Glazed, eight-rowed . oo... sce ee eee ees 
Rural Thoroughbred, selected ear ......... ... 
MT ee occa hela hor he 8 tsa lone eee el levee a 
Wremenueiay Vy Oil {POM ieee eh ek bee ee ate 
Perec SOW {Loin 6s cee tk hated 


EE gi ck, cu.0 «mins as o'6 (oo toy 


MST OD 5 Gh G5 va ois Gees oe (yee we Pove,e 


Maize, field varieties, Dent. 
Benton Dent, selected ear..... ei tua) Myteent aes hia v4 
Prermren tet. >... 6s Ce TMaveaA NAN ae LAL ss Ss 4 
PPPPE COIN LE ro os ven see ee yes saa ce ge Sisley 
fee ony Mammoth . ned ei se ep ee ee oe 
Indian Mound, grown from seed taken froma (?) 
Indian Mound, grown from seed taken froma (?) 
Little Red CEES io Sia a an 
Sibley’s Pride of the orien en 
Sibley’s Pride of the North (anothersample).... 


Marjoram. 
MOTE OLA C55 ye woh ns ed ees eed h es 


MUSE BEE TODOIGIOCR te eee rn ees sae 
Menu aiis ETODOSCIC GR, 4 ol a Fie nis ee ee ee Ne 
MPSA TANIOISTIA( .4 2036S blasts hb oe bales 


ERTS IOUDC. Grrl dy tee wits dg cl eens ss 
MRT te ese o's at y's wiV in eee Hie & a shes 
NS eC RY, oo silvia @ co e'a'k alone Sie ceer Wn’ 
OECTA ee cis ici sans gn e SO ele wie ea ed's s 
Been sITOCUN IMO 0s. ett ecb ede 
Nr) See NE CON eh Als 
em GONELtC (FEM ok ee isle ew ee eee es 
MET CCLAY a. EL ss ssh eMee Nels w ss ee @ 
MRR is gale ida d diame cided eles wes e 8 


Weight per 100 seeds. 


Grains. Grammes. 
149.68 9.70 
67.89 4.40 
437.49 28.35 
712.95 46.20 
461.87 29:93 
SGRI1Y 36.36 
444.12 28-78 
129.93 47.30 
577.11 37.43 
592.58 38.40 
B7L.90 24.10 
114.96 7-45 
171.91 11.14 
1,058.60 68.6 
1,048 -65 67.96 
613.41 BOD 
A35 17 28.20 
616.50 39.95 
651.38 42.21 
490.89 a1.81 
416.66 27.00 
388.88 25.20 
on O21 
GL 000s 8106 
70.37 4.56 
60.64 3.99 
36.87 2.39 
38.88 2.52 
45.36 2.94 
ABLDT 2.96 
43.51 2.82 
A3 .51 2.82 
40.58 2 63 
48.76 % 16 
42.58 2.76 
44.59 2.89 
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Weight per 100 seeds. 
Grains. Grammes. 


Ciiticapo Nuthieo savy esis + etree needs ia 45 .36 2.94 
Christiana (Station seed) .......cccsesecevooe 49.00 SUE 
Christiana,-Im proved ji eis). va ek we are as 38.11 2-47 
Christiana (another sample).......... .....6. 40.73 2.64 
Harly White Japan .3:63\2s:Ws tea reaates alee 44.28 2.87 
GregneNULTO me. ss aie > veins! pute ines ote cee 41.04 2.66 
Green Nutmeg, sea OM ca ie ie 51.38 3.33 
TARO RENBACIR CTE 2, tay pies Raipreteles en em re ae 44.44 2.88 
Hackensack (another sample) pase detowilvhs  heainae 51.69 3.35 
PAB Rid PGT Oh Goi os eee ee hoe ole pe ale tne 56.47 3.66 
Meririge LT ilk, Us. iy See aie eek Sas aL aaa 41.04 2.66 
MAARTEN WOOUS ish cise wipe pun es pianos state nee kent 52.30 3.39 
Tiong ‘Persian: (Oasaba)* is'.'s y's v's peas odie ein oe 45.57 2.96 
TOM CY OllOW! OSE Sica Galtes aatp ate kway earn Sy mae 40.27 2.61 
Montreal. Market y20is<.5. << vdptoioa iain ae eeiaane 42.58 2.76 
New Surprises]. 20. Cn ey cent ae nti 43.97 2.85 
New Surprise (another sample) ............... 41.97 2.72 
PLO APPLE ward on bo oaks, ouniete canes twice nee aaa 40.89 2.65 
OMOGPTANALOE, Cis ans sion ote ea no ee en 15.27 a ig 
Proline Nutmeg. ee et ee ore cn eee ee 40.89 2.65 
Round Yellow Cantaloupe Aa BLS PB Dy bi ph ee sc 45.57 2.96 
phaw's Golden Superbsi5 pases. i ew kee vere 44.74. 2.90 
Sills Hy bride Cavin aste es eee ete eee 41.04 2.66 
Skillman’s Fine Netted...... ieeles Ah aurea 41.04 2.66 
SULPTISe jo ev es eh ee tee soon se 44.59 2.89 
Wine: Valparaisdis 0a eee CI Gee ee 41.66 2.70 
Valentin: so vehie’. 2 axe OY 0) Rees ee Se ae 56.01 3.63 
Venezuela}. séed’fromy 43 sc la re cee ce eae 66.35 4.30 
Ward's Nectare iii, cessed eae nace eee 40.27 2.61 
White Japaneses... xo Te ae aes 45.36 2.94 
Mustard 
PVTILY 5 Sis Putesis Latly'n delete past ele Maran elie sec eee mem 5.71 37 
Witt Le: Qlrin emer, Sitisty cc cues oe apereeea ec ae eae 8.02 52 
BSTC He he aschaccdiara! oh diglal 6a eyes Rye ote ea a ey Pas 3.39 22 
Nightshade 
Wiorelle:d:.[ale de, Wrance ~).. cw. eis een hee 1.85 12 
New Zealand Spinage. . 
New Zealand/Spinage . s/o. scan eens © ek 132.55 8.59 
Okra 
DADE she tate are a. BO Le ate Dan CRETE ees 80.55 5.22 
DiwartiGreang. waits sitet ere ck aes enters, : 37.10 2.41 
Lay as oh seit nanie epee sure t Rats init aie rete ide 25 83.64 5.42 
Onion : 
Brown Tenerifteris ta. ameniaiies aaice a steeiateals «'ec 6.17 40. 


Danver’s Yellow Globe, crop of 1881 .......... 5.24 34 
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Danver’s Yellow Globe, crop of 1882 .......... 
PU RMIUCEEINIOUC acc noe aS toate ae Aah s'ct cl peels’ 
BREEN ILE NE DICS Sood coe oe eee cues 
iatiy \ Gow Crackers 05. i ied cee’ Me Me ht He 
MET gow cite g ale vac Bes toga el Noles 
Extra Early No. 1 (Wells), crop 1882 ......... 
EME PPL sae se ene eo Ble dv cw bees 
Extra Karly Red (Wells), crop 1882........... 
ER oo oases sc,0.0.0,5,5,6 60's 40, %s0,0.00,0 
erat Ucen OLUN ADCS ....,2..,.:<.0,5.0, 210.058. 0.8.00, 0,0 
MRM Ee a oes in fers 'eia ic cbies8jheveieyeceyeiecacs, © chee 
SN UR MEET cigs sy 6 Selec aloice doope a ein acs eevee 
Merron mecrcmIAN “LITPON 02,6. 0,6 0d fini s,s eo 550. 0he 
Merce nea Wethersfield . 2225.03 cose ce ee cei 
Large Red Wethersfield (another sample) ...... 
Large Red Wethersfield, crop of 1881.......... 
Large Red Wethersfield, crop of 1882 (Wells) .. 
MPM ODE os scp chia fa 4 ei ieid a ela) 8, arene 
Large White Flat Italian Tripoli.............. 
MENTED occa t eis Foe occ se sees tee 
MRP OUOW CUPLCH os. ks lec ec cen ee ce souls 
New Neapolitan Marzagole................... 
TSO Se era ee ee a 
New Queen (another sample)................. 
cin eek gS le eae cee gn ha woe ate 


MIPTAUEAYV ILC, sss c's ss «S02 6 Bos oes vee to 2 es 
BPIPMISABSATIOCOL GCNOR...... fc cbs tab ee ce cee 
MRTG, ON eg Ck baa ee wh we 
MUPIIIRIERSMT ER GC kis cs Sh be cb aeacecee 
MUMOMMMPUIESGENA. 0 sos u's ce csc vidoe ye ee te ne 
I Bock gee ns Cds aewtesecessus 


MRI A he 5. oe lees bk aduee a ehae ss 
ee ee ee aa 
White Lishon (ot Ag ERG ap WCE POL SES aB E Rea dons 


White Bartagel crop of 1882 (Wells):......... 
MRE VOTER ee Go's 5 esc nid aint hs ae 3. Fd, 6 6 0p 
Seo piuverskin, crop of; 1881)... 0.28 ae ee os 
MERIDA OTM 0h). o's 2 is ftv sy8she cieitns o0'aie 
Yellow Danvers, crop of 1882 ee) Se ey feed 
MI OUGL hart ik. xc gins a Nadie tne eee 


Weight per 100 seeds. 


rains. 
6.32 
78 
93 
i 
.0d 
48 
78 
.86 
.48 
40 
eWé 
24 
.32 
-40 
.63 
17 
48 
00 
24 
.63 
"ate 
09 
.09 
24 
OL 
.O1 
.O1 
.16 
.63 
BE 
.05 
93 
86 
. 86 
.vo 
a0G 
24 
93 
V0 
.O9 
.16 
ahs 
32 


.5d 
09 


2 Go 


2.62 
3.24 


rammes. 
41 
ol 
-d2 
40 
06 
42 
dl 
08 
42 
3d 
40 
04 
28 
313) 
30 
40 
42 
.06 
4 
.00 
40 
Oo © 
333) 
.o4 
26 
.o9 
26 
wh 
30 
40 
36 
.O2 
.38 
.08 
320 
Oo 
04 
24. 
09 
20 
40 
AI 


20 
46 


tL7 
21 
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Weight per 100 seeds. 


Grains. Grammes. 
Double Curledt ayn onc. maurice sie ened: tee alte, 8 2.54 _ 165 
HO Oars) set sire tas ect con s)oy daha, sbetemantve: nay ara \s 2.03 182 
WLORS: OUT Lehn ibs tater ayel tan ols seas aus eee Nae rea ee aoe 2.62 fg 
ROR WE Vg LOM Meco, oe ws wight, daacelvenh Orbs a acorn elein ge 2.00 13 
CE DIIC MDI G Rao: 's) o3e tte. ]< ayos> isl senh eae nbn aa 2.47 16 

Parsnip 
ABOU S LOHOw. Crown: <.-.:sccetatipirmbiatec sale sarpishe Cd: .50 
Carter's New Mal tege 2. jie die wie tt joiners tore wee beets ole i 5.40 15) 
Hartly: Round Ors Tarn pias too ce satecs folars fore ate is Wo fote nan 4.47 ot 
FHBEN Be y.Or Cp * ns. / bes sra lew cararn bere baiase date Maren 4.93 32 
Dome White Oth is. iia te haces nhetele pake penevcdey ote rele 
POON SPO CUA Goss 8 Seen chats lately Pepe Mita eta Blt 6.48 42 
PRERIP A ROOtEGS ooh rsa Wa sian Siu tre he ite testube ba tate 5.40 35 
Wild, from Gartava,. | vei Kier een 7.22 AY 
Wild, Pro (ENC V Bs Oak wre Na ve tere ea Eee 6.94 45 
Pea, Station crop marked *. 

ATOBIICATINWGONUOET tov ae wo ee siete) oe eee 415.1 26.9 
A TLOTICANY WAOMGLOT? arciets austin ode Gia’ etaie oases rane 419.7 27.2 
Binbp's 1) wart role h sti sts. oer ae 399.6 25.9 
Bishop’s Long Pod*......... Ap tcket Seale Rogen ae 8 WY 6 5/ 40.0 
Bisnops: Long Pod *uyie ee ry ees Sa a 594.1 38.5 
Bishop's Long Pod ene ee ae ee ea 373.4 24.2 
Black Kyed Marrowlageaicsccn. stecoeele thee 617.2 40.0 
Black. byed Marrowfat ers. cn reece 606.4 39.3 
AS Lire Lan par isalh iat is oss sore» satoe oft eet ete ete 634.2 41.1 
Blue Imperial* . BAL ORIN sas IRA sy oun (it 620.3 40.2 
Blue Imperial Dwar iis wow mG 484.5 31.4 
Bie Peter tg oe su willy rey none use tanene ene cvea are AT3..7 30.7 
SETLION CUCGN ci sees Gee RAR ae aA RUA 36 7 637.00 AL 3 
British’ Queene. oe we ks alee ie ate renee 614.2 39.8 
Brown’s New Dwarf Early Marrowfat ......... 455.2 29.5 
Carters Challengers. yu. icin emu oe rao 507.7 32.9 
Garters: Hirsp Oro ss oc weasel esa tee eae “Seana 21.3 
Ohampron- oc Mngland* 25". 246 te cre ete 435.3 28 .28 
Champion of Hngland*.. 1.5). un aie BPR) |, 27.8 
Commander in Chief (Carter’s)............... 285.48 18.5 
Gaiverwell’sTelegraph™ tne. aaa tet ats 578.7 37.5 
Onlverwell’sTelegraph® {7-254 720s watet be pea 541.6 35.1 
Dante) OC Ranrk em din. velco vitae ea 428 .2 27.05 
Dantas O: Rontke eos on test ameotets eiae eae 427.4 27.7 
Dye tonal ycOunrisen: i. tuts) ook obele dadeete ca veite oe 594.9 38.5 
AD AM ALUATLY Ss IETISGS Ucn tni ethernet ee grain aie § Gln atte Che 584.8 37.9 
STONE CHORN Rane acu hgh mm ees ad re 351.8 22.8 
Dwark On anion toc rih alos tin Reeth Gta tala, ta 277.7 18.0 
Et Seria! Me tateea a We tata otek RMON RO CR 8H 520.0 30.7 
HU Ona iis A retneers tas tee SENT eae gels wae edt 526.2 34.1 
HixttayHarly) Alpha cas, s voeet i oe eae sie 412.0 26.7 
Tixyra MarlwaAlpna* (ct, uate sates de ce 429 .0 27.8 
Extra Harlyeient.’ 7asantsesssseneer eek destcel cca 311.7 20.2 
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Meer rMN OS UESOWATIY: eye Cn wee sce 
MEO OU ove Cas c'n ohn eee sine 
First and Best, Cleveland’s.......... 
SUMPRIATIIEISCOC OH OCTLY S1@. oct ec caw stots t es 
Minsiiand Best,Sibley’s.........'...- 
Hiyreaband best, Thorburn’s.........-. 
Hair’s Dwarf Green Marrow*........ 


Horsford’s Market Garden .......... 
Japan ‘‘ Bari, Giiale Pang eid 


Japan ‘* Narosis,”’ 


SL yl RE SIG a 
1 po a1 eco al ti REIS ae PG 
SA SUNG Cl i all a lA aR 
PROSITE VICLEA . owe le ee occa ss 
Large White Marrowfat............. 
Wgaxton 6s Warliest of All *.:. 02.05... 
Paxton es uaruest of All... .c ces 
Me GOT OU. wee 5 shu ie's Wie ote soe 
NEE OMRON OCL 1," 5's o's cia ete a's soe 
Seerte yrarvel i oe tee 
PEO VEAL VEL oe sss oe ale wb alal'eters 
ROL. ho, fas cot o's se ess a 
BOR RMOEATIOMDTOMMC. 5.) oe a'ebieac ue +0 
Little-Wonder, Carter’s............. 
Mictieans Advancer®..3........3... 
Mreiedn § Advancer® ... lcs... 


Beetvean s tte Gem Ts... 62. ee es 
Mme sea i Sve TOUTICTS 5 oe lk ak ve oe yee 
ADRES nll AS SE re er 
Otte Ph Nea ches (ssa be la 8 oh She os 
MPR tee es sya a ovis «+ eves os 2 
Philadelphia Extra Harly*.......... 
Philadelphia Extra Harly*.......... 
TTT AT OTIT Co ol. sis eee vias ce 0 sales 
RD ARC T  ia sis a vtele's ce elece's ele 
Prennum Gem, Carter’s............- 
Pride of the Market, Carter’s........ 
Prize-taker Green Marrow........... 
(CO gh RTRs ictiesae Nites at 
Royal Dwarf Marrowfat............ 
I Esa ae ie oo oi s',p 8 os oe v2 
Me ete as isin gots lee eels os 
ETON PE TEs ai wie Sie s) ote as «/ocersie 
seebemione,; Carter's. ... 6.6. ee eee 
“ibarburn’s First and, Best'*..,...... 
MRE VEER Ss dc go leie o'e weldie ess 


ores ts Deve 


O22. 0, © By omy 8. 8 
ee. /8 8. 6/818 19) ¥ 
2's S819 € 4 O82 6 
eee ere ee oe @ 
eeeeeseeeoeee# 
@ @ @' 6°78 9.6 88 
SE 6.0 8.3 & @ 8 
66 © 6,0 8 @ 6 
e 8 6 6, 6 2 '@ @ 6 
o's 'S. © (0 Sa. 6.8 
2° 2.4 2 6 e's 6 
S020 (0,6 °9 Ce 
eeec0e0e3rvmeer @ 
coneoeeeeee 
eoree evr eee 
eeeteestseeve 
eoseeree’ ee 
eesoeoeeevee 
see eee ee @ 
F868 6 8° 'o) 8, @ 
eeeee serves 
e*eeee eee e 


eres © e oo @ 


eerevnevaevese 


eeeeev ees e 


cweeoaee eee 


*sese ee ere? 


see ere vee e 


ose ee eee @ 


ee w.e' 8 6 & O.e © 


eoeeeer 89 e@ @ @ 


oeer eo eee ee 


ese ee ee ee 


ost eee e @ ewe 
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Weight per 100 seeds. 
Grains. Grammes. 
334.8 yd Meas 
405.8 26.3 
VAST seas Pie 
322.9 20.9 
hi dn 20.6 
307.3 2001 
Dat fice 38.70 
627.3 40.65 
337.9 21.9 
331.8 21.5 
300.9 19.5 
535.4 34.7 
620.3 40.2 
483 .0 ra) Ua 
32.4 34.5 
394.2 25.9 
412.0 26.7 
533.9 34.6 
B00 .6 21.75 
337.9 21.9 
410.4 26.6 
412.8 26.75 
563.2 BOD 
527.7 34.2 
412.0 ACA 
430.5 At 
496.9 B2.2 
388.8 20.2 
384.2 24.9 
A794 Dic 
469.1 30.4 
"421.38 27.3 
413.5 26.8 
264.6 aE oak Bo. 
399.8 a0 .9 
385.8 Ro .0 
378.0 24.5 
421.3 av .3 
427.4 Pa ies 
436.7 28.93 
Ot0.0 24.3 
451.4 29.29 
306.90 20.1 
280.8 18.2 
350.9 35.7 
467.6 30.3 
519.4 33.6 
452.1 29.63 
464.5 30.1 
A405 .4 26.2 
2 5) 
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Weight per 100 seeds. 
Grains. Grammes. 


DONTE DU ML DS ciate eictah she cic’ oe ein tein rae 330.2 21.4 
Weitchs Pertecnranc sti wuiv ogs biol oe sre uaniatat ane 365.7 23.7 
Waites Caractrcuai. heii ten amelie eee 316.3 20.5 
White: Marrowiat Pinleevei eatin oa ecto cates 631.1 40.9 

W Lite Marr wieith 61.3% i's ci ike ate a tkntete ete eate oat 611.8 39.65 
Walltam cle Prat. 50). ' nial ab hee Meee 447.5 29.0 
Witham sthowlirsn *. 1.4.4 oats BAR cibertese RRC 424.4 27.5 
WV LIC IESG, - 4568.0c oat s'atahe tol tobe tcbersmeteen iste tee 427.5 a0 .7 
YGOTACS TIPO BLL CLO au sans 5a) bs8e eNtatetetane tate tires SNM 513.9 33.3 

Pea, Sugar. 
D wart Graypougar sc. s + chee el ohn gates Cera 365.7 23.7 
DI WATE ALY AY OAT Pie ee ates Becdestatas seria tee ome 364.2 23.6 
DW ATIGTAVIDULAl AN this Seciniels eis es etd ole oils 239.2 15.5 
Dwarty White Sugar... in. ae Saree ee ut. 256.17 ose 
Pall Gray Sugary OS oe es oe mee eee 486.1 31.5 
en Gray Sigare oo alesis. Sites eae 458.382 29.7 
Vailisnvar sae il ytii vals ie kee oe boats aes eee 446.7 28.95 
AG th Retiro Neate Sis eer ee mip an iay th: 439.8 28.5 
Waritcled (Sagara cil aowste wipeania wien cee 416.6 27.0 
Wirndcled (Siar 05. atic a etate odevtete = tae tatleieee 407.4 26.4 
Peppers. 

Cayenne, CIT G! os daige's s/c = al ee ee eee Rogol 51 
CMROTT Ve GC W4 spc iaheeeses Gus exits ee nee eae erie Teor 51 
CAD GEEY, AOC. asc ses 9 (eck sos woe hie ecel ie ie eiee  eeee 7.64 495 
Cignt Mmperan sy iwc Reletee sta <p her eee eee 10.95 71 
Giant Emperor (another sample).............. 11.33 13d 
Lares Bell-ors Bull NosetL a teeta eee 11.45 (44 
uarceBellor: Bill’ Nosev. (oc) Sock ve ence nce 11.36 136 
TABS SG UALS, 20 oso ate re ates ehonace Whar kn ett ane aretene aL 02 
PAGS LIVCC ase eoatciake ste ak tale intent ate nett emer ve | 50 
Tone RediGavenne, <i: sere ae te ay ene ore ete 8.48 5d 
deong ed (Cayenne. yk aslee eisbes sie aati ee ee 9.02 584 
RIOD SIN CLOW esa as ih cnt’ jotea oes wo etaltate bry Ween 10.64 69 
Uote. Yellows Qavennes..%. ee so fear eee tare 9.72 63 
Her. VOllLo Wy WAY ORNs Whee cts cts eee cee ieee 10.39 674 
EES A hr At Sete DORE UM Pan oe, UAC ae hs. Pru db ol wh a ite 
NGaVRCTAN OLIV e's <taoe hm ne ee et te lleeale e pne eee 5.53 .36 
IN GA OTAN DOLE Ve Bici~-9 =e capone Whee te MUR em 5.09 33 
WWEWAOXUGANS oa. vs.os Gt stone MemInaees arses 10.95 46.3. 
Oreo eal Nth ens ihe Melee yk tee iataune 9.09 59 
COR TDEEG ACRE Cth cer vite sik ols Sc, w ler emtC ramen eee, 4 8.64 56 
PAINGH LV AQ CUE gas state nace siele ti ee eel ptt ete mnie Ba'a: ae ot by .d3 
Smalls Wd CMI, seco tute niy oe tite tere hanes 9% 5.40 35 
Small Rod Curr weoneion oe teeoten ee sa. me Be 5.07 33 
SPA A ONSULONS sai een esate tcc ta 10.03 65 
Sous crelLomatiashianed ys thse wil aes sic)s ote 10.80 70 
Squash or Tomato-shaped.........%0......... 10.74 696 


Sweet, GoldenyOawn. hoes foes te ree ese 9.56 .62 
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Sweet Mountain or Mammoth.............. 
Sweet Mountain or Mammoth.............. 
URES Fase ni a! o's ali o'8' G'S 8 Se 0 ee 


(ne (i) oe SS IS A SE oe aR 


Pee STIS LION. 4). occ fee oss cle ce ole 
PPO AMISHLOUNG: «22. 5 ss wciemaidsis ace ts 
California Mammoth Winter............... 
California Mammoth Winter..... He ae Che Wee fs 
PeEROMORE PWV INLED 5028S wie cist gee cease 
epreo wae Winters... ee eee 
Chinese White Winter................0000. 
Peeaikone hiro Japanie ei. fies cases ese 
Marly Long Scarlet... ..0.. 5. Pe we se hale 
Karly Long Scarlet Short-tip............... 
Early Scarlet Turnip-rooted................ 
Karly Scarlet or Red Turnip .......5....... 
PURER MGLEO WE LULDID 6. was, wkisle wees cece es 
Ferry’s Perpetual Market ...............0.. 
French Breakfast White-tipped............. 
BMT OON .) 6s). com oyy: ale. ba a, ajaie'y Gav's seis ee 
Beripe Iter NADIES 1... ceeds ence ovens 
MI MIDGUILDSSIGD 05 oe ee hs wc ewe aces we 
REE ieee! fe fic, oa 4 ine, si =inspa tye 9 « taarn aad)» 01's 
MERTEN ily on ap o Viniai aia siare a: ape Cr eiaiere ake 
BRROPSCATION fos). oy cacel ss Rt ONE taser ae 
NTS oC SR sc gene ea 
INERT LGM S'2 sn '. cases ald s erahe case ees 
BREUER ee eis eaves eae cs bec tssese 
UE EMPRESS grea ee, 5 pies bias ecaece die boy 
OEE ss ay aes sé oe STS, nares 
BRERA NGWOETAM GC. oi pec wcr dee eterede tues 


TE ne fais og ses stelt es ee cis coe cesses 
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Weight per 100 seeds. 
Grains. Grammes. 
12.50 81 
11.95 ii 
8.95 .58 
200-92, 13.02 
247.22 §=16.02 
139.66 9.05 
525.30 17.02 
199.68, 12.94 
13.58 .88 
12.03 .78 
16.66 1.08 
1 iy dar a? 1.154 
13.73 .89 
16.66 1.08 
18.06 17 
18.51 1.20 
18.51 1.20 
18.36 stead Re 
13.58 .88 
15.27 .99 
14.19 iy: 
18.36 1.19 
16.20 1.05 
16.05 1.04 
14.71 .96 
18.05 1.17 
16.05 1.04 
13.42 87 
13.88 .90 
12.65 82 
16.20 1.05 
15.51 1.005 
13.42 87 
10.34 67 
15.74 1.02 
2.62 ag 
2.47 .16 

1.54 .10 


90 
Rue. 
Ruta'gravedlensarys yin. ovisleetsiols ses pte a lemeettate 
Saffron 
SBRTON oe ec cuales) sielshoe ein o's eSe CANONS any cre ps 
Sage. 
PR PU ee EEL. «2 0 X'ibse Oey ppsehs Mita enn Silene uae Ene 
Salsify. 
Bite: Wlowered): Prench..! )s 25-0), ere etna einai ee 
Aunialiplantiof Salsify os 2s. Rewattete aisle otalas 
Annual plan trol oalsiiyrc. «hse ci tmalee re Mee ears 
Savory 
SULMIMET AV OLY 6 i.s's 5 stern, teslele' ois ls" clatars apa aaa 
Savoys 
Pralmeny Sprowrs 2 s/s aie Vale Chin ee mer 
Heather Sco Gee 20's oy y's slats ete a etaiare area ania Si 
Prono VD hab phe gets ee eyalere are are! tiga a tenitar aie 
Scolymus. 
Scolymus hispanicus 24) pease se recs eoawinae 
Scorzonera. 


Scorzonera . 
Scorzonera, annual plant 


Scorzonera 


Scurvy Grass 
Beck’s Improved 
PITRE US Eels tet pS. 5 ne’ ¢- «cc etnoes enehiee Caan eee ee 


Setbacks eer ER ea er i Tate A ON gh 


ep eE RE cotweeyeaeer sur. CRC e TENS A277 GN ae ER a, el aay aeenen emete 


Dooly. Qua. iiisn ain et 


coeeneneeeeeeeseeoeerrte ee soe me evr eers ee @ 


oecooevseoaeeseeeeeeee eee 


eoreeneeereweeweeeeeererseevre ere ee eevee seoees 


owoerevp eee te eeeerere sere ee ewaseeee ee ee 


ooee eo @seeeeweeeeeeeeee eee ee ee 6 


coeeweww ene ee eee eee e eevee 
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Weight per 100 seeds. 
Grains. Grammes. 


3.08 20 
54.93 3.06 


10.18 . 66 


14.63 945 
19.48 1.26 
19.28 1.25 


99 ae 
5.55.86 
5.24 | 134 
4.16/31 VBR 
3.62 285 
17.74 1B 
10.16 66 
19.75 1.28 
926.06 
33.80 2.19 : 
. 
5.16) © (eB 8B | 
1.76)? wages 
404.62 26.22 
191.35 12.40 
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Sorghum. 


MUM URMLT EL PRs SAE .F oi ch ailvhe ban Sabetelatetctasaratatetans 
a EE SEMEL OAT GY hh 55 ots) cries dsc he fh aogua Ss edey a veroyeU ely s 
Oiinessmugar Cane... 0... s.sitvsied\esye - 
RUMEN Et oo ics, acess lelc ai elerga aielw or aieieleecvsies's 
UE E ooo) oc oKe 4s ore) oi.6, ois Vee eamsas aeae aloes 
NENT PE IS ct Gives Fei p nial ciel ake eies gielc: se ainibiakovinhe 


IN MTL. F occ. sas faicchavedesuvotayaressivods4 ohatevchens)age 
Henauras;....,.... Beer neta oces oct ctiond ar eee inatah ae 
RUM lari oho 0) 06 ol «oa; ehos op ot ofeg hers AN: ws) elec ai cieie's 
RE EN er clyci's, 012th chef ate/s! aisha We cicle etevns’s 
WR PRIA tat Vel yf ols. nae. wie cielo sie sie wa.n exe 
NURTURE LIV ITIL. 00) cs0 cio lars <ieisis, oes ieee igh ee 
EMAC cher hiesi'i ais, ar cinyso cists © sleiojaielele no's 
RR ERMEE TINT C50 6) ie ie a! Solin gS wasn pone Lae 
SIR EM TE REE CORIO L . oi: che hoieinons fosunayeireis reve\odeseneheileiyatenays 
MR YG a) </oe’ pale Ginlsobesicin|ts etvevolashoe\spie:e vevelia te 
EMER SEBO ELE Sue oy voheice leche hoUei-wiaicswicapaaisinensne ispaieele'e 


FOG otcla SAI att Aaa Masa 
ae ACO ADAM ste sl (eT eta 
OTS ae eae ds Lace sea ECAR 
MRE PEEP cn) o0a)2 a8. te aos ate vo 'e e wipe' eves "s 
NM UTE ie sho cal iha vic ews wte's bg eee 


1G ae 1A lS eS 


elle) oe Ce el aa a a a 
BRR rr a0) ict Nats arate ts a'e'ate a's sop 
Mele VOU ThOUNG, oor. oye ee ee ree 
RT alee elvis ce chee ais clatenn nw shereteletarate 


MEATUS LEDLOW (. . 5 coy isis. s.8 ws ,s oe eee eos 
yo.) AD SANS AIP a eae ram PO 
TMA Wi aliela Sele w cis eo eve nies s fiete.s 
many winite Bush Scollop... i. crepes ce ewes 
Karly Yellow Bush Scollop............ 
REE RANCH S050) ceo Ro stip. s i ela ele eld 
EKssex Hybrid (another sample)......... 
Golden Crookneck, Summer .......... 
Meee striped BUBD oo. se ee wes 
EER AT Ne Lhe ate Sisk wy a mailer eh'ce alia eaten ok agp 
Low’s Premium Turban...... Ren tea inline Be heathest oie te 
EEE NNR SR Oe Ort ON IS C6 he ni dred’ a of dw's ei 0's 
BT hy oie xb vn sya omc siecle wv ewes 
NO AMER 121. teal ci a) thet ot Sig'0 evel ee 


oee ec e@ @ @ 


ooo evr eee 


ese reeeve 


eee eve eos 


“em? @oee5e 


eoee ese ee 


eee eveee 


Weight per 100 seeds, 


Grains. Grammes, 
27.48 hers 
16.51 LOOT 
21.93 1.81 
29 34 1.90 
aid eh Ona 
37.06 2.40 
5d .89 3.62 
26.25 1.70 
46.59 3.02 
29.10 1:88 
32.12 2.08 
21.92 1.42 
29.03 1.88 
25.48 E65 
26.25 bayat) 
28.26 1.83 
29.49 EsOt 
30-.57 1.98 
29.64 1:92 
32.12 2.08 
29.80 1.93 
13.58 .88 
1a bata 75 

cb akira ft . 64 
25.00 E62 
20.61 1.336 
15.438 1.00 
14.26 - .925 
18.51 1.20 
12.41 . 805 
14.71 .96 

007.08 19.90 

325.6] 21.10 
76.38 4.95 

124.68 8.08 

164.96 10.69 

498.60... 19-85 

ROD 24) 1330 

114.81 7.44 

125.45 8.12 

PAU he, Mee Ad Bees 5 

336.41 21.80 

162 JL. 49989 

364.19 23.60 
86.88 5.63 
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LLDADD a Roe dees We lels, «lets ale orp peten eee Ra 
Lunban- (another sample), . +c. «0 aececeebe lal 
Vepetahletalartow 2.50% wate cm am iealt alee hae 
Venézuelaiseed trom: i254 suo sloeeen bee 
EW Ty ULAR hs ‘cuss seis oo cslasore Ge naa Ee 


PATTI L OTH ee oo este Wide i oliediee ik ala ater ee 
Blount’s Champion Cluster J syeeea Heb geane Geisler a ae 
Boston Market. x. 3.00. siy 5 ats pene ie aes repo age 
Broads ested (aware. osu os os cic Sey cote ee 
Canada Vacbored ici ad pektnros win at taueee mene ree 
Won QUerOrcray esis seb SeetenatnGereilectantel eee eee eetauaes 
Cools HaVvOtates,. > > shew cla cms shal oloshal noted 
CITABOYIOTY sicteine cote Wie erates fa eck. chee Ae ee ener 
UTAH E, SNOWUR Ns ole vi cee bee EAS eatehgeae Cannes 
arly COM guerre ie estoy ore t lanai Se ote Sree Oe 
Marly Rede MOObh 10s hau cite ia’ sie ceed senate. 
Marly hound shed: Smooth. Wc). chp ete sits ctalatste 
PGi Lyi VOTING i sold ep ine teri lot ahaa tole fy abot te Patate 
Meaex Marly ele OFC. nivs oe wheal ar iene emai een 
Extra arly, Red, Srbley.8:. s.4 cuit eens eters te 
Feejee Island Rad oh 0 a) OM iets 
(eneral Grants... 9 Tether. Lees ee ee eee eee 
Green Gage wei. 4 oes SAAS eee ee 
GregniGave eee hh 4 eaten Leach eee 
Great Chilttrahua ): .).*..57 528. \ att ah teehee 
Goiden “Trophy® oc. yet cee ely ye eens 
Hathaway's Excelsior... .2s. en Sey. ohn kre 
EPGWALO cer Oe ort nso chat te rote TAS CEN ree, 
Hubbard Ourled Leafsne. i... ..< ee ere. 
Hundred Dayek cakes Ce eee eee cys 
Improved Harve rrello ws cee ys sa ecmereen ht 
Keyes’ Early Prolific......... lok eR Gry Rs ect, Ns 
args Red her comme, Ga he ererrene eI fh 2 
arse Red! Smooth! Round. ye ean setts. 4s 
Tattle Gomis ck een ee ee eee eee Cee 
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Weight per 100 seeds. 


Grains. Grammes. 
391.63 21.49 
343.66 = 22.27 
180.55) ildat 
91.66 5.94 
145 .82 9.44 
38.11 2.405 
2.00 .13 
43 -028 
3.70 24 
5.86 .38 
4.45 2g 
4.78 31 
4.85 .315 
4,63 .30 
4.16 27 
4.23 275 
4.%8 31 
3.70 24 
4.63 .30 
1.46 .095 
5.24 34 
4.93 32 
4.70 .305. 
4.01 26 
5.86 .38 
4.47 29 
4.01 26 
3.85 25 
4.32 .28 
4.01 .26 
5.09 .33 
3.85 25 
4.16 27 
4.01 26 
3.55 .23 
4.47 29. 
3.24 21 
3.70 24 
4.32 28 
4.70 .3805 
3.85 25 
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TUVINOSLOMG RS BAVOTILE ; 6... ce Use te ce eee 
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Red Tomato from South America........-.. 
Pree VIGHOIMNONSLEY. 6... ae cece le nae eile 
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Rc biere esl g cies aie pine ee es ne ee 
0 IE ee 
eT one Sine vie eae ein en os ov pol 
Meme xtra elected... ove. ee ee seen es 
oe Sr eee aes atate ak wins 
OID er as y's e's a reg ecece es enece’ 
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DR MCRORE So. o'ols kha op kate sole ainis oe ¥ 
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IM TCORTSENEDOU oo cca yc dene tals ee ayes 
RPO PE GCALeRNADCK.. 6 cj sees sees cewrcyecee 
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Turnip 
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De cee l cee ty SS cy ets ete 
Carter’s Stone or Stubble ..............000. 
furters {Imperial Purple Top.:.ii3:.. i... .: 
TGC SG ar i ed ag ae RP ir a a 
Pemmerorderirap-lcat. .)ee lt tle ees 28 
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Harly White Strap-leaved..........:....... 
Pemeryy Fite mix-WeCKS 62 05i25 felt alae 


Harly White Strap-leaf...:....5.......2008- 


Weight per 100 seeds. 

Grains. Grammes. 
5.45 .353 
5.60 .363 
4.32 28 
4.76 .305 
4.39 285 
Dowd. 37 
4.54 295 
4.0] 26 
4.16 RT. 
4.63 .30 
Gity .40 
4.06 © .265 
3.70 24 
3.88) 2d 
5.09 .30 
5.47 .3855 
1.85 riZ 
4.63 .30 
3.85 .20 
4.47 29 
4.32 28 
4.78 KOE 
4.92 382 
4.70 .005 
7.40 48 
7.28 AY 
4.78 31 
4.01 26 
3.84 290 
4.09  f.26) 
3.81 20 
2.00 13 
3.08 .20 
3.39 22 
3.01 215 
3.55 20 
4.47 29 
3.08 .20 
3.55 23 
3.24 21 
3.00 23 
3.08 20 
2.93 19 
3.24 Hor 
Suh .18 
Phy be ae 
3.08 20 
Selo 205 


Karly Yellow Stone ........... 
itbrmanDertaw eae ee oie os oe 
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Green Globe (another sample).............06- 
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Large Yellow Scotch.......... 
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Long White Tankard.......... 
Tonge: White. Vertus.... 5. 0.s85 
MOD PASTY Go's ce a lecaie oa ate aon 
New Yellow Finland.......... 
Nimble Six-weeks............. 
TSGAPO WSK Ce cwiiiays toraec-alaobtala alas 
Petrowski (another sample).... 
Pomeranian White Globe...... 
Purpléestop Alb nich : oi go) eros 
Purple-top Strap-leaf.......... 
Purple-top White Globe ....... 
Red-top Flat Norfolk........ . 
Robson’s Golden Ball.......... 
ewer) Lops thers! deesatesvcomtensae had 
whet Ger eye 6 is.s ps vieswslnveiwia oud 
AUS VRP KEY pita: 5 'Ral {SR ALA EI NR rye pe 
White Flat or Globe, .........- 
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White Garden Stone........... 
Mevow Diueehii. eet J oeree as 
Mellow Malte tis.) oe Sa a ecevaus 


American Ruta-baga........... 
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; 

Carter’s Imperial Swede....... 


s+ eo ewe eee eee © 
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Carter’s Imperial Purple-top Hardy Swede..... 


Curly-top Ruta-baga .......... 


oe ete ee ff FF eee 


Ferry’s Improved Purple Top Yellow Swede.... 


Hartley’s Ruta-baga........... 


oeeereeve eee eee 


Improved Yellow Swedish Turnip ........... 


Laing’s Purple-top Swede...... 


Marshall’s Extra Purple-top Swede........ ‘ote 


Ruta-baga, from Norway....... 
Shamrock Ruta-baga.......... 
Skirving’s Purple-top Ruta-baga 


oe esvseoeeteee ee 
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erent per 100 seeds. - 


rains. Grammes. 
3.39 22 
2.31 1d 
3.24 21 
2.77 .18 
3.08 .20 
3.85 26 
4.01 .26 
2.93 119 
2.93 wld 
2.39 22 
4.16 2X7 
3.00 223 
2.93 9 
3.70 24 
3.24 21 
3.08 20 
1.85 12 
3.39 -22 
1.54 .10 
1.54 .10 
310M 24 
3.39 22 
8.85 225 
3.55 23 
3.39 .22 
2.77 .18 
2.62 Ne 
3.39 222 
3.55 228 
3.55 23 
4.01 .26 
4.01 26 
2.31 .15 
2.16 14 
4.16 Rv 
4.16 Se, 
4.16 at 
4.47 a4) 
4.01 26 
5.24 .34 
4.63 .30 
4.32. 28 
4.01 .26 
4.98 ~o2 
4.32 28 
5.24 .34 
4.47 29 
4-68 30 
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Sutton’s Improved Champion Swede ....:.... 
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Peerless or Ice Cream (another sample)....... 
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Brussels-rooted Chicory.........00..ceeceeee 


RELATIONS OF FEED TO MILK. 


Weight per 100 seeds. 


Grains. Grammes. 
4.93 By 
4.47 29 
4.32 28 

AOlkeak wit Veaoe 

89.04 ew WT 

184795 LORS 

163.483) i45:10.62 

my Ae? 1) eine 9 Be 

120.82 283 

222.6% 14.438 

150.48 9475 

138.88 9.00 

140.88 918 

dive, 68:5, Kil AG 

155.48 8.78 

78.39 5.08 

153.85 O08 

105.55 6.84 

230 08). L323 

LSO0 O00 aT LAO 

193468 sa bl oO 

1387.80 8.93 

145.05 9.40 

153 .59 9.96 

129.00 8.36 

123.45 8.00 

158.33 10.26 

135-17 8.76 

Pee Oe aya Led 

142.58 9.24 

118-36 hs Ok 

150.30 9.74 
0.41 027 
0.91 059 
2.31 .15 

149.06 9.66 


Our experiments in cattle feeding, commencing January 2 and con- 
tinuing until February 18, 1883, were intended as a study into the 
influence of the food of the cow upon butter production, and as also a 
special inquiry into the properties of ensilage as a feeding material. 
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The cows used for the experiment were unpedigreed Jerseys, four in 
number, ; 

Emm, seven years old, dropped her last calf October 30, 1882, and 
not now in calf. 

Ann, seven years old, dropped last calf last of April, 1882, and due 
to calve in April, 1883. 

Meg, four years old, dropped her last calf December 4, 1883. 

Jem, two and a half years old, dropped her last calf October 24, 
1882. 

The food preceding the experiment was four pounds wheat bran and 
four pounds corn meal per cow daily, together with hay ad libitum. 

The normal weight of the cows may be calculated from the following 
data, the food being alike on the various intervals: From December 
10-12, average weight, seven hundred and nine pounds per cow; 
December 20-22, seven hundred and ten pounds per cow ; December 
30 to January 1, seven hundred and five pounds per cow; January 
5—7, seven hundred and nine pounds per cow; February 15-17, six 
hundred and eighty-five pounds per cow; February 25-27, seven hun- 
dred pounds per cow, or two thousand eight hundred and twelve 
pounds for the four cows. In like manner the normal milk yield 
calculated from the yield during these periods was 13.36 pounds. 

During the continuation of the experiments the hay was fed dry, 
cut in about half inch lengths. The grain was given separately in 
equal portions morning and night. ‘The water was weighed and each 
cow given, twice a day, what she would drink. ‘T'wo ounces of salt 
per cow were given each Sunday morning. ‘The waste food collected 
each day contained the hay only, except in the case of the gluten meal, 
which, being unpalatable to the cows, was only partially eaten. 

The remarks concerning the condition of the individual cows during 
the experiment period and preceding are as below: 

December 31. Emm seemed to be suffering from indigestion. 

January 11. Ann refused part of her morning’s bran, and no bran 
given her at night. | 

January 12. Meg refused part of her morning’s bran, and no bran 
given her at night. 

January 17. Emm and Jem refused part of their morning’s gluten 
meal, and none given them at night. 

January 18. All the cows sick of the gluten meal, yet eager for other 
food. ‘They would hardly touch the gluten meal, even when sprinkled 
on hay. 

J eer 19. Ann refused part of her morning’s gluten meal. 

January 22. Jem’s bowels rather loose. 

January 23. Emm seemed to suffer from the cold to-day, and ate 
but little of her morning’s hay. 

January 25. Hmm shows signs of slight colic, and refused to eat. 

January 29. Under hay, corn meal and ensilage Meg refused her 
morning’s feed, and received no ensilage or meal at night. 

The day’s milk for the purposes of analysis and for churning was 
the mixed evening’s and morning’s milk. ‘The milk was kept in deep 
cans in a cool place, and the churning was upon the fourth day, the 
milk previously having been set over night ina warm room. The 
whole milk was churned in a barrel churn, which rotated end over end. 
The butter, after being well worked, was then weighed, no salt being 


~ 
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added. As whatever changes of food were made were made in the: 
morning after milking, the milk of the morning in reality must be 
credited to the food of the preceding day, as it is in our calculations 


which follow. 


The data upon which our conclusions are to be based are represented 


in the following tables. 


Pood fed to the four cows. 














DATE Corn : Gluten 
iter debe: | eae | bei) "gal 
RUE ris cess «6 > sb 80 16 16 
PI hes ares ol 80 16 16 
i UML flee a, 0's 80 16 16 
* PH sien tars a eta ars 80 16 16 
uu es PE a RD 80 16 16 
SS Fi aia aa 80 16 16 
s epamaeen cts. sw ore 80 48 
he tve Coa Seale eee 80 48 
2:0 Ran | es Ake ae 80 48 
SONAL Veo  ND 60 , 42 | 
1/0 Nis a ae 60 : 42 
RMR tas foley 3 4 60 a 48 
he A ue aS 60 Ay 48 
ROM ee etacts sre d's | 60 ne 16 16 
Jy 28 Dy Rage eles 60 KS 48 
PPE rane ne lela 60 Coe 36 
2) een Ar 60 = 48 
Ube 1020. ih ES aa 60 ~ 48 
ot 0 Ne EES ce aan 60 40 
BRM kre tc 3s) ate 60 40 
Re Pye iene. ol 60 40 
oy ae ee ae ee 60 40 
Oe an a he 60 40 
BAO ae Ce ae 60 40 
BAP Sat g's o's 43: 0 20 16 16 
(hs SA Ga a 20 16 16 
Lo OO ag eae ee 20 ‘16 16 
SME RCY A a's So se st ok 20 14 
“WE URS Ra ara 20 16 
So a Ftey yy: 208] | 16 
Mepruaryed.. 4.0 k ke. in 16 
SOM ue teats) clack ate chet aE 16 
aes al as 
as "iS 2 eee a . 
ig tetas: ser 2's pat ee 
sd ae a 
oe ike 
“ Ber vtAiios Sere’ he 
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Ensilage. 
Lbs. 


“40 
40 
40 


80 

80 
120 
120 
120 
160 
180 
220 
240 
250 


Total. 
bs. 





112 
112 
112 
112 
112 
112 
128 
128 
128 
102 
102 
108 
108 


108 

96 
108 
108 
100 
100 
100 
100 
100 
100 


92 

92 
109 
116 
116 
136 
136 
136 
160 
180 
220 
240 
250 
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Food fed to the four cows — (Continued). 
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DATE. 
1883. 








Shor 
Lbs 


ts. 


lc Ensil 
L 


meal. 
Lbs. 


age.| Total. 
Ss. Lbs. 


i ee ee ee 
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cee ese ee ww 

ee 

eee ewes 
a! 60 
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ee eer eee ee oe 


Pus Pha cage ee, 60 


ceeeereee eevee 


c@eeoere eee eee 


80 


60 
60 


16 
16 
16 
16 
16 
16 
16 











Food consumed by the four cows, 








Total con- 
sumed. 
Food 
water. 
Lbs. 


333.44 
343.63 
400.38 
308.81 
DDd 20 
393.19 
308 .06 
402.88 
350.06 
ddLl.44 
295 .25 
398.69 
397.81 
308.73 
298 .63 
268 . 69 
371.44 
271.06 
344.25 
392.00 
232.50 
280.75 
259 . 25 
292.81 
dl 


Total 


aid dry sub- 


stance. 
Lbs. 


Water 
fed. 
Lbs. 


Water 


drap 
Lbs 


k. 


Total 
water. 
Lbs. 





03 
v7 
37 


89. 
86. 
85. 
84.72 
86.88 
83.38 
95.09 
09 
.49 
.14 
19 
60 
09 
43 
.16 
. 98 
32 
61 
.85 
09 
85 
WhO 
ul 
eee 
.80 


O83 
hy, 
94 
84 
.18 
62 
.O3 
Al 
Fine 
ay) 
.06 
ah 


.82 
.03 


9.12 
8.20 


simile 


Al 
62 


.O2 
39.26 


228. 


241. 
300. 
209. 
2d3. 
295. 
R47. 
300. 
268. 
241. 
205. 
260. 
298. 
R22. 
196. 


186.6 


283. 
189. 
209. 


264.6 
147.4 


199. 


Oe: 


205. 
105. 


244.41 
256.86 
315.00 
224.09 
268.37 
309. 

262.97 
314.79 
279.57 
204.30 
218-06 
274.08 
312.72 
234.22 
207.47 
195.71 
292.12 
197.45 
273.40 
2709. 
161. 
213.56 
191.13 
220.02 
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| 144.51 


Excre-| Weight 

ment of 
voided:| cows. 

Lbs. Lbs. 


205 
205 
218 
232 
228 
225 
244 
228 . 
RSS 
219 
214 
240 
250 
336 
194 
164 
176 
181 
170 
194 
199 
162 
182 
Lye 
178 


2826 
2792 
2809 
2856 
2810 
2828 
2878 
2871 
2910 
2918 
2905 
2873 
2875 
2898 
2864 
2830 
2814 
2860 
2874 
2872 
2900 
2819 
2829 
2815 
2823 
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Food consumed by the four cows, excrement and live weight — 
























































(Continued). 
DATE. peter Ve ha poohe tah) seater Water Total | Excre-|Weight 
‘< ood and | stance. | fed: | drank. | water. | oiged.| cows, 
Poa: Te Lbs. AN aaa ge oe Lbs. | Lbs. 
Dame L « 260.69 | 48.62 | 39.07 | 173.00 | 212.07 |. 145 | 2757 
i ag A ee 298.94 | 50.02 | 39.29 | 209.63 | 248.92 | 158 | 2783 
nee 29... 164.94 | 39.27 | 52.42 TONOD 4 thei O La LOSh eoee | 
2S Vie: 203.06 +.38.81'| 67.50 97.25 | 164.775 1-188 (2745 
is 9 ine Reeeo0 | 35.8) | 67.027) 109.62.) 176.54 4-122 2725 
Feb. 1.. 219.69 | 38.29 | 96.77 84.63 | 181.40 | 132 | 2730 
A a ae 161.94 | 38.47 | 97.53 20.94, 1125.40 121, ) 2931 
a 176763 1 38. 4'7° 1197.53 A). 63) lool) L037 ),.2705 
i 2 a LBfe1LS bo4. Le 12583 BD hgh sthrsLe hor gh Ga Osh-< 1 asere ie 
Sade s 199.44 | 38.47 |141.53 19.44 | 160-97 | 102 | 2709 
4 GO. 3 230.44 | 47.01 1172.99 10.44, |.18348 [71084-2742 
en hes BadsoL. |) OUZOL T88S 806) es eck 183. 80 92122... 2701 
Ops: Oe 256.56 | 51-74 |190.20 14:62.) 204.82-| 146.) 2757 
ey Oo. 246.94 | 51.74 189.95 5.25.1 .195.20 }150 | 2823 
SL: , PeEEOO EL AORUS LILO COO Sain sa L7G Dale 7a. 28a 1 
 11....| 235.56 | 48.29 |178.15 | 9.12 | 187.27 | 164 | 2826 
a Bee 210.88 | 84.99 | 14.63 | 111.25 | 125.88 | 175 | 28038 
Maelo. SLLVD6 | 66005 (71157 4: 238 294.). 245-574) 198-1 2743 
LC au Bae B98268 16748871 187 ol 212.88.) 224..75.5) 207.7, 2762 
ee Bs B40044 (670 067) 2788) 17.00 -), 169.3838 9186: 1 2071 
Meck. 665.44 [270.20 | 12.24 | 283..00.)} 295.24 185: 1) 2696 
3 Ba dp ee 998.94 | 72.02 | 12.54 | 214.38 | 226.92 | 194 | 2770 
Consumed in Food. 
DATE Albuminoids. Fat. Nitrogen — Crude fibre. 
free extract. 
1883. Lbs. Lbs. Lbs. Lbs. 

BT iat SN 5 S's. 7.48 2.60 AY 32 24.59 
A! Bue wh AL NAE oa Sg 1.39 Pee 56.66 24.04 
Aé ee ee eee 7.35 ROY 46.37 27.00 
“8 Reeve eels ak. 7.49 2.68 47°38 24.64 
on) {fa hn eee ad 2.96 45 74 23 .28 
i ea Ps win od be 10.39 Peg del 51.29 24.48 
fe ee a ark Sear fee 9.96 2.58 48.01 PAWL rigs 
“ iC aS Pera $.01 Be) 55.90 28.30 
‘* MALEE Rio ho eceua' is) 3 8.70 2229 42.42 19.05 
ee SS SEITEN: 8.72 2.29 42.45 19.08 
$f ct ak 5 Ne ala Sg 9.74 2.49 46.83 20.40 


January 
cé 


cé 
ce 
cé 


100 


[ ASSEMBLY 


Consumed in Food — (Continued). 


DATE. 
1883. 
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Albyminoids. Fat. Nitrogen— | Crude fibre. 
free extract. 

Lbs. Lbs. Lbs. Lbs. 
9.77 2.50 47.06 20.59 
8.94 2.82 28.21 20.38 
15.71 5.22 47.59 19.51 
10.97 3.74 37.20 18.26 
13.40 4.52 41.11 17.55 
12.29 4.16 39.98 16.60 
5.88 2.02 44.31 15.22 
6.00 2.77% 45.21 15.96 
5.88 2.72 44.31 15.22 
5.57 2.63 42.61 13.80 
0.71 2.65 43 .02 14.16 
6.00 baad bi 45.21 | 15.96 
D.20 1.89 30.25 ras. 
SA 1.86 29.69 9.41 
5.26 1.90 30.34 9.94 
2.72 1.38 17.89 7.54 
3.21 1.68 22.17 10.42 
3.02 61 20.79 9.31 
3.28 1.84 a2.61 9.79 
3.30 1.85 a2. 71 9.86 
3.30 1.85 a2.¢1 9.86 
2 .d6 1.55 16.35 11.36 
2.89 1.75 18.39 12.78 
3.53 2.18 22.48 15.62 
3.75 2.26 23.89 15.89 
3.86 2.34 24.72 vee wi 
- 3.87 2.34 24.70 2 ea as 
3.60 2.27 22.99 15.94 
3.61 2.19 23.14 16.17 
7.42 2.61 46.81 23.82 
6.24 2.12 46.01 23.16 
6.39 2.17 46.86 23.86 
6.55 2.26 48.35 25.09 
6.51 2.23 47.95 24.76 
6.61 2.28 48.80 25.47 
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The Four Cows Yield. 











MILK YIELD. DAY’s YIELD. 
DATE. Butter yield} Fat yield 
Px churn. |by analysis. 
pie A.M. p.m. (PM. &A.MlA.M.& p.m; Ounces. | Ounces. 
Lbs. Lbs. Lbs Lbs. 

Jan. 2. 35.88 21.50 58 .25 AP AEN BE EES GON TE CRAB ps a 
ALS: Se 31.81 23.69 53.31 55.50 38.75 43.67 
ae: ae 82.75 22.69 56.44 5.44.) F239 25 45 .96 
ENG we 93.19 23.06"| 50.88 56.25 43.75 45.86 
Bb at Os % 32.7 22.06 55.81 54.81 46.75 46.16 
Galt ae 32.44 21.56 54.50 54.00 46.25 46.39 
I 33.32 29.01 54.88 56.63 44.00 46.45 
aa! at 33.44 22.00 06.75 50.44 45 .25 48.48 
TVA MU 31.88 23.19 53.88 55.07 44.00 46.46 
hal ae 30.81 21.94 54.00 52.75 51.00 49.85 
rer 29.62 20.69 51.56 50.31 A9 25 A8 .26 
Rot 80.13 19.50 50.82 49.63 45.25 48.70 
sone e! 31.56 21.50 51.06 53.06 47.50 AY .14 
aA Bs) 33.88 21.81 55.38 55.69 |. *28.50 49 .'79 
he hs 30.25 24.63 ‘|'> 57.06 59.88 42.00 46.65 
On iy aa 36.06 27.07 60.69 63.13 35.00 57.94 
mourns | Ot. O0 RO .20 64.63 62.81 34.75 48.87 
Ree oe oe OG Bi iae 62.31 64.44 33.25 46.02 
AS? ie ats 1 Me, 27.38 64.56 64.56 38.50 46.79 
opie baw, ars. 25 25.06 67.63 Go. oki [ot ee ale 48.36 
ae a, s |fivo 4.00 28.00 62.56 65.50 36.50 47.44 
a tear: eke). 94: 24.19 59.94 56.13 39.75 48 .23 
pues 1h 10.06 23.82 d4.75 54.35 33.00 43.09 
ae Me aed aes | ae 22.13 04.25 52.56 39.75 40.01 
Bre BO c.f | PaO LO 22.88 90.88 51.63 34.50 39.07 
Seta cis 1) RO .OO 21.75 2.26 51.13 36.25 42.30 
eee CH Me. OL 21.81 49.56 49 .62 38.25 42.18 
oC eg A ee ils & ar gs 22.00 53.56 53.75 a0 .50 42.59 
Semen! | otis OO 21.3 49.69 49.00 39.50 42.85 
Beitdt sa.s ule Gi. 04: PA Near es) 49 .25 49.69 35.00 41.92 

MED. Hiya s |. 28.50 21.31 50.25 49.81 29.75 39.71 
eran 3} 4 N20).00 E9325 49.94 AY .88 31.25 40.35 
GE fs 27.38 19.81 46.68 47.19 31.25 38.12 
ENE ae 29.13 16.81 48.94 45.44 28.75 39.61 
ett COR 24.19 17.06 40.50 41.25 31.75 34.86 
a resO’. PERLE (ay Ee Bs) 40.12 40.19 30.00 32.36 
Bee ei. 3 22.68 15..63 39.81 38.31 31.25 31.46 
ae aes x 21.25 16.69 36.88 37.94 27.50 29.14 
RB ia 21.31 15.31 38.00 36.62 27.75 30.64 
em. 20.63 15.25 35.94 35.88 25 .50 27.31 
eb 19.81 13.81 35.06 33 .62 25.75 27.76 





* Rejected and new figures interpolated in making up averages. 
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The Four Cows Yield — (Continued). 











MILK YIELD. 


DATE. 

pt A. M. P. M. 

Lbs. Lbs. 
HED ial geek on |e. OF 14.50 
pire Laetitia ae is OU 16.81 
est TAIT i ders 17.75 
Pome LO, s ceolt eon ce 20.06 
Brea LGressreal sede Ges 19.75 
A Oo Ae 26.38 19.19 
3 Laat 27 44 19.31 


DAY’S YIELD. 





[ ASSEMBLY | 





Butter yield} Fat yield 
b by analysis. 
Ounces. 


P.M. & A. M.|A. M. & P.M. 
bs. Lbs. 


churn. 


unces. 


ai. 
28 
29. 
32. 
38. 
36. 
36. 











Milk Analysis — Mixed Evening and Morning Milk. 


85 


05 


57 
40 
04 


20 














DATE. 





Specific 
gravity. 
1883. 

WAN UAL yy oe es calles 1.0317 
te A Sahai .| 1.0822 
Ad THHE ed. a a 1.0321 
- OM Oe ee 1.03823 
af COSEN cine wed 1.0320 

es BRN ae. 1.0326 
J Deer. ke Rt 1.0824 
af ROS Se ies 1.03829 
ve SB ati Ro Quiae: 1.0316 
Ad eS Sn es 1.0315 
vs NSS AEE crits eites 1.0311 
id PAN eae ee 1.0322 
ne Leyte: c)ee, aed 1.03238 
* LOSS IS) 1.03821 
odd UZ vet ekg 1.0308 
sf 1 Ree 1.0302 
uF LORE Up ee 2 1.0302 
< MOS. shares 1.0305 


Plewe. Vee ce VoOyr 
Re. Vas cts est ud» QaRO 


DS brittle Bes 1.0321 
WA aRN Lia tees 1.03822 
POL Sie ehahuns 1.0326 


* Rejected and new figures interpolatedin making up averages. 





Per cent 
cream. 


14.25 
17.05 
Lieto 
15.45 
14.50 
13.50 
14.00 
13.50 
16.00 
15-50 
16.00 
14.50 
14.00 
12.75 
14.50 
13.50 
13.50 
12.%5 
13.00 
15.25 
15.25 
13.50 


Total 
solids 
per 
cent. 


14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
Td: 
15. 
15. 
15. 
O° 
14. 
14. 
13. 
13. 
13. 
13% 
14. 


14 
14 


12.50 | 14 


4] 
43 
33 
57 
88 
83 
72 
18 
04 
17 
51 
21 
14 
d1 
33 
89 
69 
60 
89 
64 
.61 
54 
06 





Solids |Per cent} Per c’t 
butter | fat by 


not fat 
per 
cent. 


WOOO WO OOO MO OHM OwOowo oso eo ww ow c© 


29 
32 
20 
40 
67 
04 
.38 
.09 
a 
32 
.O2 
44 
52 
20 
95 
.14 
.10 
O07 
42 
- 90 
.58 
62 
7d 


* 


He GO H Oo Ww OF ©) GO COP COCR OL Or Ot OUP Ot Or Or BP W 


* 


by 
churn. 





54 
OT 
81 
23 
.00 
.O1 
.98 
.09 
90 
97 
.06 


analy- 
sis. 





He He Ove He He He HR Or Or Or Ot Or Ot Or Ot Ot Ot Ot Or Ot Or Cr 


12 
.09 
.13 
at 
32 





. 
| 
’ 
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Milk Analysis — Mixed Evening and Morning Milk — (Continued). 
































DATE. Total Solids |Per cent} Per c’t 

Specific | Per cent solids not fat | butter | fat by 
f gravity. cream. per per by analy- 

1883. cent. cent. | churn. sis. 
MUSIY UROL bee se o's 1.0821 | 14.50 | 14.31 | 9.51. | 4.23 | 4.80 
ants 7 Opes ae 1.0823 | 14.00 | 14.74 | 9.68-| 4.33 | 5.06 
Peedi. wel boli iat. or 14%80 1.9.49, | 4782-15732 
ie BUSS a ly cies 1.0824 | 13.00 | 14.61 | 9.64 | 4.14 | 4.97 
DY sp kte uie'n de 1.03813 | 13.50 | 14.90 | 9.51 | 4-46 | 5.39 
cus 1) GU 1.03810 | 13.25 | 14.98 | 9.66.| 4.44 | 5.32 
Pearuarye t. 3... 6. 1.0814). 12 00°) (T4215: | -9.21 3.270 | 4.94 
“ty Pe 2 nie oe 1.0812 gone PL Ors ee SOLO. 05 
3 1A RD Pate Volt we lee tt LaneOr eo. 295 Lae PO oP ED 
i ee Bia e hie «(6 1 OS14 ] 21-50 ))142940) | 9.34-1.3.767 7 5.06 
ts Ha | 1.0318 }.12.50°| 14.74 |.9.49.| 4.90 |°5.25 
Fie P0807 12-508 14.32). 9.28.) 4.67. |.-3.04 
a i Se T0509) 1:12.25 (14.18) ).9.25 } 4.90 | 4.94 
mE > Oe ae 10307413200 (oT4s15 6). 9.214.466.) 4.94 
a 1S UY AOS aay, F0503) 13200 1140138 ' 1° 9.09.1..4..56°) 5204 
“ee PU eine. 1.0809). 12.00-113.293 4.9.18 |}. 4.26.) 4.75 
a St SC aaa 1.0304 | 12.75 | 14-00 | 9.05 | 4.94 | 4.95 
hye aa sis vt P05 Lite ta O04) 1 2221 129.20) 6.08 tb. 01 
ee 1, py ee 1.0314 | 18.50 | 14.20 | 9.26 | 4.62 | 4.94 
re (fol oon oa TS O3T Tle to) 13.282 )) 9.4% 1. 4-32 954 6b 
<4 (G1) ei Sa WOS8 12.) Taio Vit4o11). 9.238 4.978") 4.88 
ol Ge Oh eek 1.03815 | 15.00 | 14.84 | 9.98 | 4.83 !' 5.32 
> 0h a la 1.0307 |} 15.00 | 14.44:| 9:50 | 4.91-| 4.94 
Aq ieee Cn 5 ak 1.0316 | 14.00 | 14.2 9.41 | 4.89 | 4.86 

Milk Analysis — Mixed Evening and Morning Milk. 

ee: Water, Fat, Protein, | Milk sugar,} Ash, 
aoa per cent. per cent. per cent. | per cent. |percent. 
PAISMATY~ | Diiuwe..s..: 85.59 5.12 3.96 4.71 66 
a ae ee 85.57 5.09 3.61 3.15 .68 
4 1 ES BO 85.67 5.138 3.67 4.89 64 
a Rtas vers seat 52 85.43 5.17 3.75 4.91 74. 
Hy SS eee a sa Pe 85.12 5.32 Bix at terete 74 
“i MUI cae s 85.17 5.29 3.93 4.88 >) 
as A ae 85.28 5.34 3.67 5.01 70 
iy tas. s¥c°s 2 85.22 5.39 3.67 5.02 .68 
ie We Or. clo, "a's 84.96 5.77 3.80 5.15 .61 
os Ih: ae Ra 84.83 5.85 3.80 5.15 70 


1 


04 
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Milk Analysis — Mixed Evening and Morning Milk — (Continued). 


DATE. 


1883. 
JAUUALY LBA tere oe 
2 CEE ge a 
< MOTs sceret ost Se 
3 INOS Ae AED ys 
’ LTRs, eRe st 
* LOGE GE Ee Bis 
. SO eee goby 
fe DO sitet svete sets 
i: Pietro ten saree 
¥ Vee ble Dopey t 
“ 7 FAN 
4 RAS latent 
i iss esi textigraeress 
A eG hist 
Biee cleat) 
< 7 a eRe res Pe 
% BO ches sletetetantens 
€ SORE ices 
* Bi oveesite wheels sei 
Hebruary dic tie. ine 
if A oleknp Wremcteie 
sd Boe impie 
< teh ain tes 
sy ie Seige 
wh Gre ree 
uf Literal rae 
fy San Ceara 
. is 
rf LO ees 
oy 1A Beil SPSL A 
“ eee eee bt 
5 TL Dcitestateeye eats 
zr Ua eat ae 
i TDG a su seym ie vangrohe 
o LG cclieget oes 
4 Erb stn dreiena deat iA 
ae Lin aurea vin the 


Water, 


per cent. 


49 
79 
86 
.68 
67 
Oa 
dl 
40 
FEL 
.o6 
09 
46 
64 
.69 
26 
20 
39 
a49 
02 
89 
are 
. 60 
60 
26 
.68 
82 
.85 
Brel 
5.07 
.00 
79 
.80 
.18 
.89 
Sh Rl 
.56 
13 


Fat, Protein, 
per cent. per cent. 

.99 3.86 

ae : 


62 
iD i | 
.38 


. 86 
ay9) 
42 
.00 
42 


~ 
Or 
©2002 0909 Ge > 


75 
~7d 
Egy 5) 
7d 
67 
.80 


o> 
ae 
Qo G2 Go O) UO YO: 


83 
7d 
61 
36 
42 
43 
44 
39 
28 
41 
20 
20 
333) 
45 
44 
36 
.30 
.09 
42 


He HS OU HR HR OC HR HR OUR HR OT OT OF OT OTH OU OUR Or Or OUR RB RB OL OL OT OF Ot 
a wD e . . e e . . e . . . 
ras) 


COM WWWWH: WWWWWW- WWwWWWWH. 


Milk sugar,| Ash, 
per cent. {percent. 
5.19 . 65 

an .62 
sien . 65 
4.64 weal 
5.21 . 64 
0.16 TO¢ 
4.90 His 
4.97 .68 
ait .63 
5.13 .68 
5.21 Bas 
seed By 70 
5.31 .69 
5.18 . 66 
5.14 .67 
sees .67 
5.13 .68 
5.07 .69 
5.37 .68 
5.18 They'd 
5.09 . 65 
a1, A 
so dood 60.4 
5.49 .06 
5.30 .65 
5.33 . 63 
5.20 - .60 
5.24 .60 
5.28 .65 
pee .69 
5.28 .69 
5.15 66. 
5.05 .68 
5.27 60 
5.06 66 
5.28 67 
5. 











ee ee 


—— Ss 


ee eee 
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DATE. Total food | Water drank. Excre- Weight 
PERIOD. consumed. ment. of cows. 
1883. Lbs. Lbs. Lbs. Lbs. 
Pee.) dantary —=1—7. 2)" 101.07 254.71 | 219 2828 
8 ep 3 8—-14.... 95.96 260.32 QOa\ 1 2893 
1° @ ete ee Lal sk 87.94 215.7% C1 U2 2848 
‘alae yey See 20=20 ss t 84.57 209.02 180.7 2843 
ae Jan. 26 to Feb. 3. 108.22 102.13 1B2e2s). 2744 
VI....| February 4-11. 216.00 nee 146.5 | 2785 
WAL eel ay ss 12— ae 84.57 202.0 aed 191 R749 
Daily Average for Last Three Days of Each Period. 
DATE. Total food Water drank. Excre- Weight 
PERIOD. consumed. ment. of cows. 
1888. Lbs. Lbs. Lbs. Lbs. 
Lea apaUary 70-71...) °c. 99.87 252.54 | 228.3 | 2838 
1 hee ‘aliens by 2) V Sean 95.69 254-89 234.6 2882 
BLT IY Se i bidet OM ae 84.08 219.65 LieG 2849 
OOP Viale be Aeneas. 83). p0 194.27 173.6 2822 
V....| February 1-3.... 135.68 50.40 118.6 2713 
loko Fé SEs ee 230.89 4.79 162 2820 
Vie RT hoe 83.48 BiB tie 188.3 2740 
Daily Average of Hach Whole Period. 
EOS BE TE RIS i ee Waal enced ee 
5 BUN ames ieme re thy Sr b ae 
a ES ar | 3 fA | 8 
DATE. oa 3 bad tj | 84 | og | £8 
PERIOD. 1884 Gs = oe 3 g 35 é 3 Vg 
2 = Eg o'5 “Si = oS 
g s | gy | $2 | 48 | $8 | shz. 
b> 3 28 £2 | % shy each 
A E = x S 5 z 
PO Jan. 2+7:./ 86.02} 15.05) 269.76) 7.40). 2.68) 24.71) 48.69 
1B eR SIs Ses eol Seo! - late elas Lo oso e.Ool 21.90) 47071 
(8 Re 15-19. 78.30 9.64] 225.41] 12.26) 4.09} 18.46) 38.81 
1 OS Rea «6 20-25.| 70.43] 14.14) 223.16) 5.84) 2.71 15.05) 44 11 


Wem ods gan. “26°60 
Feb. 3..| 41.96, 66.26) 168.39) 3.83; 1.76) 9.33) 24.35. 
Wis Py Feb. ATHY 46.18} 169.87) 180.62} 3.46) 2.10} 15.26) 22.08 
VIT.....)  §§ 12-17.) 72.03) 12.54) 214.61} 6.61] 2.28) 24.36) 47.46 
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Daily Average of Last Three Days of Each Period. 
















































































. 3 2 So eee og 
se | & | #3 | £3 | 8 | Se 1 ge 
z ode BA | BA Se) eae 
DATE. 5 3 Liss wy | Ss ae BS 
as es 1883. 3H ve ae eg | 84 | £2] Is 
3 _ Er ee oes 3 oS 
“ 3 3 sa | & CED Cea. 
E s | $8 |°28 13 | #8 | saa 
A E = < cy 5 2, 
bbe Jan. 5-7..| 84.99] 14.88] 267.42] 7.37] 2.74] 24.97] 46.50 
‘sire bia <€ 12-14.] 82.29] 13.39] 268.28) 9.41] 2.43] 20.02) 45.45 
1 WA Sa Brees he a bs by gaye t 8.78) 228.43) 12.22) 4.14) 17.47] 39.43 
De Vack tc. Jats <¢ 23-25.| 69.33| 18.96] 208.23] 5.76) 2.68) 14.64) 43.61 
4 age Feb. 1-3..}] 38.41] 97.28) 147.68) 3.29] 1.85) 9.84) 22.68 
AN tia ae cc 9-11.] 49.35, 181.54} 186.33; 3.69] 2.27) 16.42) 23.60 
Vili ‘Sd 5-17 a 12.39 230.52 6. uy 2.26} 25.07| 48.36 
Daily Average for Hach Whole Period. 
PERIOD. DATE. and mort arpau + cent by fobs enh ‘ty anaes butter 
1s, |S Ba fpor cont scotras.| Get! oftmaall aaa 
‘OER ee. Jan. 2-7...| 55.14 |.15.4 | 5.19 | 4.91 | 45.58 | 43.46 
TT. .2 0.) ° 8414204) 538.85. 1514.8 1 5166195. 50 | AB eee 
1 Be A ade “ 15-19..| 61.84 | 13.4 | 4.87] 3.72 | 49.25 | 36.70 
LWP eae c¢  20-25..! 58.33 | 14.0 | 4.76 | 3.97 | 44.36 | 36.83 
Wirnaeiee January 26 to d 
| INNA ae Febuary 3.) 50.00 | 12.8 | 5.14 | 4.18 | 41.07 | 33.59 
Feb. 4-11,.| 37.63 | 12.6% 4.99 | 4.74 1 3001 Tage 
ERY) 7. 12-18...) 42.387 | 14.1 | 4.938 | 4.73.) 837460 aaa 
Daily Average for Last Three Days of Hach Period. 
parrop. | PATE —_Jandimorn.| cream | Fat,ner | per cent| by analy), butter 
1883. TT be, Wee analysis. eeaghe Ounces Sinica 
ase Jan. 5—-7.../:55.06 | 14.5 | 5.26 | 5.18 | 46.00 | 45.66 
DEN eae 6¢  12-14..} 52.42 | 14.8 | 5.79 | 5.54 | 48.54 | 46.37 
TR ne f° TL7E19.. MW OP.27 113.2 [4.62 |: Bt 4a Pe 
1 Rye Ne 28-25. .1°538019 | 13.5 | 4.78 | £19 AO 2 eae 
Vase Feb. 1-8...; 48.50 | 11.9 | 5.07 | 3.92 | 39.36 | 30.42 
Vike ce 9-11...) 85.25 || 12.6 | 4.90 | 4.78 | 27 Ge eee 
WATER a: 615-17. .| 45.82 | 14.6 | 5.04 | 4.88 | 36.92 | 35.76 
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Emm. 
Lbs. 





104 
706 
700 


132 
27 
137 


715 
714 
716 


712 
129 
695 


679 
691 
666 


690 
675 
700 


679 
681 
677 


Daily Average Weight of Cows. 





Jem. 
Lbs. 


601 
596 
603 


613 
612 
612 


603 
d99 
606 


594 
601 
587 


573 
581 
564 


D895 
BYE 
596 


O77 
580 
O74 


ee eee ee ee 





Meg. 
Lbs. 


680 
671 
691 


687 
703 
673 


669 
669 
669 


668 
668 
668 


633 
652 
625 


635 
622 
642 


632 
633 
631 





Average 
Lbs. 





107 
700 
709 


123 
127 
120 


712 
709 
712 


711 
716 
105 


686 
697 
678 


696 
687 


vauls) 


687 
688 
685 





PERIOD. a MN 
Period I, January 2-8....4..... 840 
First three days, January 2-4...) 828 
Last three days, January 6-8....; 847 
Period IJ, January 9-15........ 860 
First three days, Jannary 9-!1..| 857 
Last three days, January 13-15..} 860 
Period III, January 16-20...... 855 
First two days, January 16-17...| 865 
Last three days, January 18-20..! 848 
Period IV, January 21-26...... 869 
First three days, January 21-23..)/ 866. 
Last three days, January 24-26...) 872 
Period V, Jan. 27 to Feb. 4..... 859 
First three days, January 27-29..| 863 
Last three day, February 2-4....| 858 
Period VI, February 5-12....... 874 
Hirst three days, February 5-7...| 573 
Last three days, February 10-12.| 883 
Period VII, February 13-18..... 857 
First three days, February 13-15.) 858 
Last three days, February 16-18.| 856 

Variations. 









































shat MILK YIELD. Aer ea aig SPECIFIC GRAVITY. Pee pees 
1883. 

Pit ive A.M. | P.M. .M. P.M. A.M. P.M. 
PO MAES: 2's Sea al Sear i) des ah Gnr sts aa LOM OOT Conk rene: 40 
oe es eee Bl Blp.2o.09) 15.4 LZ. 3) 1, 0828). 0509) "14-37) 14.56 
gee ae Dy PoLoee Ooh LO.) LS. Ol 1.088472. 03815) 14:31) 14.34 
Sie) Be tee PRL mano) a ele T0827) POs t3 Th 83 14008 
Se Ce Eyh PEF eelan, 16.3515 5) 1 0888 rd 0811) 14.56) (T2799 
oe ee ae Pa AA OLD Geddes LICHT 20829). 1.031 9: 14. 76) 15.89 
Ber Oia: Boasts) 21 5 | 1.0833 P.0819) 14-28) 14/98 
pS ies 33.44) 22.00} 18. | 14. | 1.03828) 1.03835) 14.52| 14.94 
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Variations — (Continued), 











CREAM, PER ToTaL SOLIDS 
at MILK YIELD. Cane SPECIFIC GRAVITY. Per CENT. 
1883. 
Tbs, Loe. A.M. | P.M A.M 


Ss F | | | | 








a} 
= 
> 
= 
a} 
= 
































Jan. 10:...| 31.88] 23.191 13. | 17. | 1.0323] 1.0309] 14.62] 15.31 
11....| 30.81] 21.94] 15. | 17. | 1.0322] 1.0308] 14.77] 15.47 
12..../ 29.62] 20.69] 14. |17. | 1.0317! 1.0304] 14.87] 15.66 
13....| 80.13] 19.50) 15. | 17. | 1.0317] 1.0308] 15.36] 15.72 
14....| 31.56] 21.50] 12. | 16. | 1.0334] 1.0322] 14.71] 15.90 
15....| 33.88] 21.81]:12. | 14. | 1.0324] 1.0817] 14.39] 14.56 
16....| 35.25} 24.63] 11.5] 16. | 1.0325] 1.0300] 14.07; 14.94 
17....| 36.06] 27.07] 18. | 14. | 1.0315] 1.0296] 18.72] 14.18 
18....| 37.56] 25.25] 13. | 14.5) 1.0305) 1.0297] 13.65) 14.05 
19,...| 37.06) 27.38! 12.5) 14. | 1.0307] 1.0302) 13.33) 13.88 
20....| 37.18] 27.38] 11.5} 14. | 1.0808] 1.0296] 18.32} 14.52 
21.2.2. /°40.25} 25.06) 12. 1.17. | 110818) 110822)- 18. 26) 1b eae 
22....) 37.501 28.00] 13.5] 17.5 1.0318] 1.0306] 14.16]. 15.08 
93 ...| 31.94] 24.19] 13. | 15. | 1.0336] 1.0314] 14.14} 14.82 | 
24... 180.56) 23.82) 12. | 13. . 180830) 110322) 14.27) 1aeae : 
25... :|) 30.43] 22.131 12. /45. | 1.0330) 110315). 144 Lies } 
26....| 28.751 22.88] 14. | 15. | 1.0327) 1.0312) T44bimeeois 
2”... .| 29.38] 21.751 13. | 14.5] 1.0334) 1.0813] 14.59) 14184 | 
28....| 27.81] 21.81] 14. | 14. | 1.0320} 1.0820 14.77] 15.27 
29....| 31.75) 22.00] 12. | 15. | 1.0327] 1-0303] 18-96] 14.94 
30..;.| 27.69] 21.31] 12. | 15. | 1-0322] 1.0297] 14.86} 15.23 

"31....] 27.94} 21.75]'11.51 14. | 1.0323] 120305] 14.73] 14.66 
Feb. 1....| 28.50} 21.31! 10 | 13. | 1.0323] 1.0306] 18.65] 14.36 
2 .. | 28.63] 19.25] 12. | 13.4) 1.0318] 1.0311] 14.09] 14.86 
3....| 27.881 19.81] 10. | 18. |,1.0820] 1.0313] 18.95) 14.79 
4.,..| 29.13] 16.31} 10. °| 15: | 1.6314) 1.0312} 14,02) 15.68 
5....| 24.19] 17.061 10. | 14. | 1.0323] 1.0304) 13.81] 14.69 
6....| 23.06] 17.13] 11. | 138.5} 1.0310] 1.0305} 13.95] 14.66 
” ...| 22.68] 15.63] 11. | 13.5] 1.0313} 1.0306] 18.71) 14,34 
8;...| 21.25] 16.69} 12.5] 138. 4 1.0307! 1.0301) 13.97] 14.12 
>...) 21.31) 15.31) 13. | 185°) 1.0804) 1.0306) 14.14 ede 
10....| 20.63] 15.25] 11. | 14. | 1.0312] 1.0302!-13.75) 14.382 
11..../ 19.81] 13.81] 11.5] 14. | 1.0305} 1.0309] 13.69] 14.60 
12....] 20.94} 14.50] 12. | 15. | 1.0312] 1.0309] 13.82] 14.50 ; 
13....| 21.00] 16.81] 12. | 12.5] 1.0319] 1.0315] 13.90} 18.%2 ; 
14....| 22.94] 17.75] 18. | 15.5] 1.0318! 1.0305) 18.93] 14.3% | 
15....] 23.75! 20.06].14. | 16. |.1.0318 1.0308] 13.86 14.91 
16....| 24.63] 19.75] 14. | 15.5! 1.0322] 1.0306) 14.78] 14.79 
17....| 26.38] 19.19] 14.5] 14. | 1.030%] 1.0314] 14.09] 14.25 
Wis cb Bade lO fh pong yah oe ya 14370 Sam ? 
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Analysis of Foods Fed. 


é Poh ie Nitrogen — 
Water. Ash. aul Fibre. nally, ‘) Fat. 
Veo aE 13.88} 4.88] 5.88] 33.33 40.32} 2.21 
Shorts (January 2-10).| 14.24) 5.69) 15.33) 7.53) 54.26) 2.95 


Shorts (January 11 to 














February) 9).......0). 14.13} 5.26) 14.64) -7.87) 55.25) 2.85 
Shorts (February 10-18); 14.28) 5.08) 14.89) 7.50) 55.62) 2.638 
Corn meal] (January 2 to 

LORE) oa a nna VO HOS cordate, | Gra Oeh 50} 65.35). 4.34 
Corn meal (February 

Se Bare erp wis Ole: Bier iale nj 8 18.44) 1.20) 8.82 ol 66.61} 4.42 
Gluten meal...... evel, Liana vend 74) 28.03 ce) 54.46} 8.73 
Ensilage......... ete TorOL ee so0t et bsGOp se ZeLOr 47.10.22 st 














Our first discussion must be upon the weight of the cows. As 
Period I and Period VII are duplicates, we can use them for com- 
parison. We note that although the same materials were fed, yet the 
amount consumed varies, and that the totals of weights of cows and 
products differ. This difference is important as indicating the limits 
within which our figures can be used. Thus, taking the last three 
days of each period, we find that the cows gained upon the assumed 
normal weight twenty-six pounds during Period I, and lost eighty-two 
pounds during Period VII. ‘This variation of one hundred and eight 
pounds must arise from the imperfection of the method of calculating 
gain or loss from the daily live weight of the animals, or from effect 
of previous feeding. During Period I, comparing the weights of the 
first and last three days, the gain of the last three over the first three 
is twenty-nine pounds; during Period VII, the loss in the last three 
over the first three days is twenty-nine pounds. 

The changes of weight which occurred from the assumed normal 
weight of two thousand eight hundred and twelve pounds is expressed 
below in + and — signs. 


For three last For average 

PERIOD. days. of period. 
MEO Lela es ary aidan dan. 1.26 Ibs. 16 lbs 
PERM HOE Noi eK aear baat LLG Hau Xuan S 1 ies 
MPA RI AAU IES Tafa ca ne aa J oe a +36 
MOR Bia isle 0d Le dalioslob oka oh ae LO. as SED tan ies 
OS pace EAS Rg a She Mec Se Euler OO 9% —68 *< 
a Since By esaertend Sh IP Sag +8 « — R27 * 
es hg be. a ele + od e-siesin 8 aes —82 “ —63 * 


We may supplement the above by a table representing the variation 
of each cow during each period of three days, from the average weight 
of the period, thus obtaining an expression for the influence of the 
food used. 
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PERIOD. Ann. Emm. Jem. Meg. Total. 
| Rel ENCE EAA w+. —12 —1 +11 +33 +31 Ibs. 
1D RS ars gyciat ys + 1 +36 +20 +15 +72 
Te oes Seioare bere —ll +15 bd +11 +29 “ 
DV ee d's phate we +13 — 6 — 5 +10 alee 
LOA ara Bese — 1 —35 —28 —33 OTe A lek 
V8 OS AL Sy Rae +124 —1 + 4 “16 Ber aa te 
WA ae oh ase — 3 —24 —18 —27 72 “ 
No. of gaining periods. 3 2 4. L 5 
No. of losing periods. . 4 5 3 3 2 


Remembering that the variation which may be expected from this 
method of estimating true live weight may be twenty-seven pounds 
per cows, or one hundred and eight pounds for the four cows, we may 
interpret these results as below. 

ist, A maintenance ration was being fed during Period VI, the 
ensilage period. 

2d. During Periods IJ, III and IV, the rations were slightly above 
the maintenance requisite. 

3d. That during Period V the rations were slightly below the main- 
tenance requisite. 

4th. That although a maintenance ration was fed during Periods I 
and VII, yet maintenance was not alike maintained in Period WRI 
either through inability of the cows to digest or as an effect of the 
- previous fe eding. 

The value of the various rations consumed differ widely as estimated 
in the German method. Thus, taking the figures of digestibility as 
given in the- German tables, estimating the ensilage as maize fodder 
and the gluten meal as meal, we have — 


Digestible food consumed daily, the several periods, 


per cow. 
PERIODS. if ile ITI. IViz ‘Vie VI. Vil; 
Digestible protein, lbs........... 1.20 1.58 2.87 1.01 62 67 1.25 
Digestible fat, lbs.. 41 40 91 .80 .36 .42 36 
Digestible carbo- hy drates, ‘Ibs... 11.78 10.32 10.14 9.81 6.80 6.90 11.9¢ 
Total nutritive substance, lbs.. .» 13:39 12.25 18.92 11.12 7.78 7.99 18.55 
Totaldry matter, lOs.ii os abo 21.25 20.57 18.82 17.33 9.53 12.34 17.79 
NU fribivewavlowse-ensiencs ee Se 1:10.33 1:7.4 1:4.8,° 110.4. 112 aa ee ee 


An inspection of this table at once shows that for maintenance of 
live weight ensilage ranks as an economical food. We would warn, 
however, against the deduction that our feeding could be continued 
for an unlimited period without injury or loss of weight; it is probable, 
indeed, what our figures are not intended to show, that the value of 
ensilage must be as a supplement to other foods. 

According to Wolff’s tables the best feeding ration for milch cows, 
and for oxen at rest in stalls, as calculated for animals of seven hun- 


dred pounds weight, should be: 
Wolff’s feeding ration for 
700 pound animals. 


For milch For oxen at 


Cows. rest in stalls 
Digestible protein, AUS ieee Sead ety, te aS PLC, 1.92 0.49 
Digestible faba Wa estan vee et a o.. 0.30 0.10 
Digestible carbo- hydrates, Ube val iy) See use 9.62 5.60 
Total nutritive SID stANCO ms Uses Sesto 2 vols 3 6.19 
Totalpdiry-matter, 105; Geo, ee alas tse wel) Ty betes 12.25 
Nutritive  ratdocie ue. ies eiarmen aeee eee SITY 1:5.4 1:12 


= * — 
a ee ee Oe ee ee eee 
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As has been shown by the German experimenters, the, increase in 
live weight may arise in various ways —such as absorption of water 
in the tissues, a weight not retained well; such as the retention of 
undigested material from day to day, etc. Hence the data upon which 
our tables must be studied is in part as below. 

1st. A certain minimum supply of albuminoid is necessary to pre- 
vent starvation of the animal, while an increase of the supply above 
this quantity causes a slight gain of flesh for a short time, until finally 
exactly as much nitrogen is excreted in the excrement and milk as is 
taken in the food. 

2d. Where water is supplied much of it may be laid up in the tissues 
and the live weight of the animal increased. 

3d. According to the observations of Henneberg, in Weende, on 
oxen, When the amount of water was increased 22.4 per cent, the in- 
crease of the protein consumption, 7. e, the quantity of albuminoid 
matter daily destroyed in the vital processes, and appearing in the 
urine as urea, averaged 5.8 per cent, an amount equal to one-third, or 
perhaps even one-half of the albuminoid, which otherwise might have 
been deposited in the body. 

4th. The influence of the preccding food extends from two to four 
days from the change in the feeding, yet we may consider it doubtful 
whether the influence of the preceding food in the case of ruminants 
may not extend over a much longer period. 

dth. The effect of the addition of -carbo-hydrates is to decrease the 
protein consumption, and thus to cause the albuminoid of the food to 
go further toward the laying on of flesh. 

6th. The albuminoid of the ration which enters into the formation 
of structure in the body becomes quite stable, and a gain of flesh 
caused in this way may continue for a comparatively long time. That 
is to say, speaking comparatively, that while an increase in weight | 
gained by the water laid up in the tissue of the animals is easily lost, 
the increase in weight gained by the feeding of protein and carbo-hy- 
drates is lost less readily ; the increase of weight produced by the add- 
ing of fat to the ration is lost with yet more difficulty. 

7th. The daily weighings‘of an animal, or the apparent increase or 
decrease of live weight, does not indicate the value of the change, as 
the variation may come about through the greater or less amount of 
water absorbed within the tissues, or the variation in the amount of 
undigested food. We hence must allow in our computations for quite 
a wide variation between the daily weights as coming within the errors 
which are necessitated by this method. 

If we place the total water consumed daily in our trial in one column 
and the albuminoid consumed in another we have : 


Water Albuminoid Nutritive 

PERIOD, consumed. consumed. ratio. 
| Ae 267.42 lbs. 1.20 lbs. 1:16 

oe SERS a i 268 .28 lbs. 1000 08: 1:7.4 

I enter rie as ee es 03.8 228.43 lbs. 2.87 lbs. 1:4.3 
hg ce cet es see's 208.23 lbs. 1.01 lbs, 1:10 
ou gO RRA tien eA 147.68 lbs. .62 lbs. 1:12 
MG ty ek ete ok vo be 186.33 lbs. .67 lbs. aS EL 
Me foes cece te ste ot 230.52 lbs. 1.25 lbs. 1:10 


2 CO A 


. 


During the gaining periods we observed that as the water consumed 
diminishes less albuminoid is required, a result in general correspond- 
ing to those obtained by Henneberg. ‘The application of this remark 
to ensilage is evident: Through the less water drank when ensilage is 
fed, and the less amount of water daily consumed the albuminoid of 
the ensilage becomes of greater avail toward maintenance of weight. 

‘ In order to justify our assumption that a maintenance ration of en- 
silage was being fed, we may have recourse to the absolute method, as 
follows: 


Wiirogen consumed... 3s... .= 2% 2.2) eh => gee cus 98 -5910 Ibs. 
Nitrogen recovered in excrement ................. 3564 
Nitrogen recovered in milk ........... Snes -»ee -1833 
Total nitrogen recovered’. :. 2: 50s P27 STS PU Ree .5397 lbs. 
Nitrogen unaccounted for’. 22./ 050.001 0% A ae -0513 lbs. 


This .0513 lbs. of nitrogen represents a gain in weight of the cow 
of one and one-half pounds of fiesh. 

For. studying the milk yield we bring together the following figures 
for the last three days of each period for the four cows: 


Milk Dry matter ‘Dry matter 
per day, of milk, of milk, 
PERIOD Ibs. ibs. per cent. 
Sess ete eee eee eee 55.06 8.12 14.76 
TRE wale ate eee BA eter 2d 52.42 8.01 15.28 
UTP ae Sae ene oe ees 67.27 9.23 13.73 
BV 5 5.S. caro, Sete ees eee eee 53.19 7.66 14.40 
BP ere Poe ee 48 .50 6.95 14.34 
WA. on. he Se uee ee fe aie Oe err 39.29 4.95 14.04 
WAS os Se See ee oe 45.82 6.71 14.65 


As Periods I and VII are under like feeding we have in their differ- 
ence a means of obtaining the depression in milk yield which we may 
assume to be that caused by the progress of lactation. We can hence 
construct a table of assumed normal yields for each period for com- 
parison with the actual yields, in order to obtain the gain or loss to be 

scribed to the food used. Wealso add acolumn showing the amount 
of albuminoid digested during each period, according to the German 
tables : 


Assumed normal Actual Gain Albuminoid 
milk yield, yield, orloss, digested, Nutritive 
lbs. Ibs. lbs. lbs. rati 


PERIOD. o 
Mey te clea ce Ge eos, 00.06) 4 oaiepb 067 Uh sa. 4.80 1:10.3 
sha SSA 8 ede 53.31 52.42 — 0.89 6.12 1: 7.4 
SET Nap ias 5 ok eee 52.06 67.27 +15.21 11.48 1: 4.3 
PVG Mats Be Set se 50.56 53.19 + 2.63 4.04 1:10.4 
Woe. 25u UREN, iis 48.32 48.50 + 0.18 2.48 1:12.4 
WT Distan Mintel a ie cists stahctades 46.33 32.25 —11.08 2.68 1:11.8 
LL ws see che cet ae 45.82 4583: ~°.5¢t ae 5.00 1:10.3 


We may infer from these tables the following conclusions: 
The average amount of dry matter in the milk is one pound to 6.91 


pounds of milk ; the variation during the seven periods from this aver- — 
age is but .57 pounds, or about five per cent either way from the aver- 
age. ‘This indicates that the average composition of the total milkfor — 
the day is nearly unaffected by the changes in the fodder, although the — 


- 


112 [ASSEMBLY _ 




















a ee orl ae Ny. 


No. 33.] . 113 


table of percentages of dry matter would indicate a variation from 
period to period in the constituents of a given quantity of milk. 

While there is not indication of a constant ratio between the albumi- 
noid consumed and the yield of milk yet in the case of the largest con- 
sumption of albuminoid, the milk yield was also the greatest ; when 
the same amount of albuminoid was consumed in Periods V and VI 
there was a gain of milk in one case and a loss in the other; but Pe 
riod V was a transition period, and the influence of a larger previous 
supply of albuminoid probably exerted an effect on the yield. 

During Period II, hay and bran being fed, and Period VI, ensilage 
being fed, there was a loss in milk yield. During Period III, hay and 
gluten meal fed, the largest gain in milk, and during Period IV, hay 
and meal feeding, also a gain. The indications are here favorable to 
the use of meal as a milk-yielding food, and more particularly to gluten 
meal. The advantage of ensilage asa milk-yielding food is not apparent. 

For the study of the influence of the food, if a any, upon the butter, 
we may use the following figures: 


Fat, calculated 

for milk con- 

PERIOD. Daily milk Totalfat, Totalbutter Fat. Butter, taining 8 per 

yield, lbs. ozs. obtained, ozs. per cons. percent. cent of water. 
ees es Be Son oS 55.06 46.00 45.66 5.26 5.18 5.03 
[i b> ee 52.42 48.54 46.37 5.78 5.54 5.30 
cRNA. 67.27 47.23 35.56 4.62 3.47 4.8 
14h) ee See 53.19 40.72 ao. 7Ta 4.78 4.19 4.61 
3 48. 39.36 30.42 5.07 3.92 4.95 
fe ee 35.235 27.64 26.42 4.9% 4.78 4.89 
aie des- 4-asce . 5 45.82 35.92 35.76 5.4 4.88 43 


By reducing the milk to a uniform water content of eighty-six per 
cent, we eliminate the influence of a varying percentage “of water in 
the natural milk. We find in this column the average to be 4.89 per 
cent, the extremes 5.30 and 4.61 per cent, and the variation 14.2 per 
cent from the average. In Kuhn’s experiment of like character the 
variation was 13.3 per cent from the average. We may thus infer that 
when the milk is calculated to a uniform water content the proportion 
of the fat present under different but full feeding may be practically 
the same. In Kuhn’s case there was a slight increase in the relative 
proportion of fat when palm kernel cake was fed; in our case a slight 
increase when wheat bran was fed. while under an insufficient ration 
during Period V the percentage of fat was greater than under a main- 
tenance ration during Periods III, IV, Vi and VU, and this circum- 
stance but adds force to the general conclusion. 

When, however, we come to the column of total fat contained in the 
daily milk, in ounces, as determined by analysis, we note a wide 
variation, the extremes being 48.54 ounces and 27.64 ounces, or a 
variation from the average of 51 per cent, the fat neither following 
closely the amount of milk yielded nor the ‘albuminoid in the rations. 
We can arrange a new table which will show this. 


Albuminoid Fat yielded, Ounces fat to one 


PERIOD. consunied, - Ibs. pound albumi- 

7 Ibs. noid consumed. 
IR Sete scott.) So's a we we 12.22 49.23 3.86 
SPE SoU Soe ds ecw S26. 9.41 48 .54 5.15 
Ne Ne tae 1.37 46.00 6.24 
a |e niietatdins ats be A 6.56 36 .92 5.62 
NN oe chy ew os 5.76 40.7% 7.07 
(i a RR a 3.69 27.64 7.49 
Ae Fg oa 3.29 39.36 11.96 
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The last column indicates that during Period V a maintenance 
ration was not being fed, as was truly the case, and that the butter fat 
was being formed from previously stored food. ‘The whole table also 
gives evidence as to the value of wheat bran as a butter-fat yielding 
food for cows. It seems also indicated that during Period III more 
albuminoid was being fed than the cows could utilize in building up 
the butter product. 

The columns indicating the ounces of butter in the milk of each 
day as determined by analysis, and the butter actually obtained by the 
churn, are very instructive. During the whole of the seven periods 
the average ounces of butter in the daily milk was 40.91; the average 
ounces of butter obtained by daily churning was 36.55. The period 
variation of the fat in the milk can best be seen in tabular form. 


Total fat, Total butter, Difference, Albuminoid 

PERIOD. OZS. OZS. OZS. eaten, lbs. 
Bee cas sree aeleue cats 46.00 45.66 0.34 Linad 
DUE REA oe le rath re elas 48.54 46.37 pI Ia 9.41 
AT ey As Ca ek nae AY 24 DD .50 11.73 gs 12.22 
PME SiS Gera WRIA CRA tate 6 40.72 Bd .75 4.97 wh 5.76 
oe ORO oe Ne Wa 39 .3¢ 30.42 8.94 £3.29 
NTE 1's oaineie ye olen ets 27.040. 2642 1'.22,;,..) 93.69 
“TA Hee Rare URAC 8 39.92 BE 35.76 1.16 = 6.56 
VOLES O sbi iess nines 40.91 36.55 3.305. 1) einem 


We may hence state with considerable certainty that the amount of 
protein eaten has far less effect upon the economical butter production 
than it has upon the actual fat production. Indeed, there seems no 
relation whatsoever, and however the constituent of the food may 
increase the total fat of the milk, yet the butter which may be obtained 
from the milks seems more dependent upon the character of, than 
upon the composition of the food. Let us illustrate this important 
discovery: by an additional table, calculating the fat and the butter 
obtained for a milk of constant water composition of eighty-six per 
cent, we have then : 

Calculated to milk 86 per cent water. 


PERIOD. Actual fat, Butter made, 
per cent. per cent. 

Tig Rasiie wibusw'e' woh ao Grae Meera eute pele 5.03 4.95 
1B AR Ser Gee baie ge Ne AN sain bp ores Caan 5.30 5.07 
MT Geis pis toss iets bible sos b ib eaten ee ee ies 4.63 3.47 
TV ini chs soe homie: bias Male ship site dire eee 4.61 4.04 
a Ryesgade Quem gm nisin Mis Oe ead 3.84 
VME e arias ge ath pelea otek ete ease So autre 4.89 4.77 
Va Teresi wicls isin So hci s wie o'sleaie c ietchinie poe 4.83 4.68 
FVECALD cho hig mised cei share aries MO 4.89 4.40 
Per cént variation from average.... 14.2 36.3 


As in the case of the actual fat obtained our conclusions must be in 
accord with German experience, that under circumstances of equal 
content of water to the milk, the fodder can be proved to affect the 
fat of the milk to none, or but very slight extent ; in the case of ‘the 


* 
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butter yield of the milk, however, we discover that the fodder ration 
employed has a large influence, and this influence not so much depend- 
ent upon the nutritive property of the food as upon the character of 
the food used. 

We will now return to our column of differences between the total 
fat and the total butter of the milk in ounces. We first note that 
Period III, the hay and gluten feeding, shows a great waste in butter; 
that Period V, the transition period, when the ration was insufficient, 
also a large waste; that Period IV, the hay and meal feeding, also 
shows waste to a large extent; that Period If, the hay and bran feed- 
ing, far less waste; Period VI, ensilage feeding, still less waste; and 
Periods I and VII, hay, bran and meal feeding, scarcely any. We can 
see then that when meal is added to the ration, Periods I, IV and 
VII, the waste averaged 2.16 ounces ; where bran was added to the 
ration, Periods I, II and VII, the waste averaged but 1.22 ounces. In 
the case of hay and meal, Period IV, 4.97 ounces; in the case of hay 
and bran, Period II, 2 1.17 ounces. We must thus believe that the 


adding of bran to the meal feeding was advantageous to butter recov- 


ery from the milk, and that bran is more economical for butter recov- 
ery than meal. And this conclusion becomes evident, however the 
figures may be investigated. Hxamination of the tables representing 
the actual fat and butter recovered under the milk calculated to uni- 
form water content shows that gluten meal and meal fed alone with 
hay was unfavorable toward butter recovery, and that the adding of 
bran to the ration was advantageous. Perhaps we shall be justified in 
repeating ourselves somewhat by again showing this fact by a table. 


Milk calculated to a constant water 
content of 86 percent. —° 


Diff. in, per cent be- Per cent of 

tween per ct. actual butter made to 

PERIOD. fat and per ct. but- per cent of fat 
ter made. present. 
ierkray, meal, Prans....7..5 6. 8. .08 98.40 
hee Leys DLA 2. wge:.tc's:- sath a aAahaiede ¢ 23 95.66 
Hit,” Hay, gluten meal. .0........ PEG 74.73 
Ova plays Mmoal. 2). sol iie oo oe ata 57 87.63 
_YV. Transition, per meal ensilage .. £15 17.26 
EIPUSLIA LO ho ureiy’siie <alsie ces ole sie © 12 97.54 
frit Hay; meal, “bran. ....%.4). 0s. 15 96.90 


We have as the basis for this table an artificially produced uniformity 
for the purposes of comparison, and in the table the variations which 
are produced by the character — not the composition — of the food 
used. In Periods I and VII, the same food being offered, the varia- 
tions between the butter records give us 98.40 per cent — 96.90 per 
cent = 1.50 per cent as the limit of error, and this is 1.53 per cent 


variation from the average for the periods. Assuming then that under 


hay, meal and bran feeding (6.96 pounds albuminoid), the recovery 
of butter from the fat was 97.65 per cent we note that when hay and 
bran was fed (9.41 pounds albuminoid), 95.66 per cent of the fat ap- 
peared as butter ; where bay and meal was fed (5.76 per cent of albu- 
minoid), but 87.63 per cent in the butter column, etc. Thus, re-ar- 
ranging our figures: | 
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Butter, per cent 
of fat figures. 


Hay and bran (9.41 Ibs. albuminoid) ...........-..00. 95.66 
Hay and meal (5.76 Ibs. albuminoid) .............-e05 87.63 
Hay, bran, meal (6.96 Ibs. albuminoid) ..........0.... 97.65 
Hay, gluten meal (12.22 lbs. albuminoid) ............. 74.78 
Meal and ensilage (3.29 Ibs. albuminoid) ........:.... V7 26 
Ensilage (3.69 lbs. albuminoid)...........2.eedeseees 97.54 


In the fat of the milk, reduced to constant water content, the food 
does not much influence the amount of fat, as we have shown before. 
In the butter obtained from this same fat we find a variation between 
the per cents of butter made from the fat of 22.92. 

The teaching of this result is again that under equivalent conditions 
of churning, the character of the food, rather than the composition of 
the food, influences the amount of butter obtained. 


INFLUENCE OF SALT. 


As the cows received two ounces each of salt each Sunday, we have 
the following table to represent its apparent influence: 


Weight of the four cows. 


Morning pre- Morning fol- 
ceding salt. lowing salt. 


SRMUALY, fa( Tissot a hGUR ibys crcvd iy Ge nikeciien eae 2828 lbs. 2878 lbs. 
Wann Aary.. LAs wat seek ey lelrithe's Stee hls pisieeu eae 2875 | Fe Pad eae 
OPUS Ys) Sdeacie Loss peda Wide seek eine 2872 5» Os 
January RSPR IR BRS oe siete reek ae a ae 2783 FE f DBR ress 
Hebenary 4d jks ae oe Sr rr we vel 
Pebraary gl. sii oe Oy Seah e Gch hres wie ieee ea 2826 5b BOS ses 
PAWOLATO!: reac ee ee ee eae Emin 2814 lbs. 2835 Ibs. 


Thus showing that the first effect of salt was to increase the appar- 
ent weight. | 
The Water drank by the cows the evening preceding the giving of 
the salt, and the evening following, and the amount of dry food con- 
sumed the day preceding and the day following the salt is given 
below: 
Weight of water drank. 


Evening be- Evening af- 
fore salting. ter salting. 


BAUR IW ar ve bk thee oe Wa wile pre ete Pe 71.19 lbs. 116.62 lbs. 
HEN ChiT Smeal ee eta italy AB PRN Ld Bg Li AB 137.75" “° 3 Tee ee 
Vanier yee Weer cke rans teens Ue ahs sien ete ee 111.81 FS ioe 
DHUUALY AO siete s bite eine MoeN ois eas so Fs 65.93 ** D7 DOG mes 
HeDri pry Ave. pamiaesicmte ete op pietaleie aieirtetpls. «5 30.43 §€ 24.25 
Rebruarys 11 wise lsc ores a oe ria Pitrentela pet Voie ee 0 OO nee 0.00 << 








AVORALO) 5 4,0. » 1 pete kites Nd ae ein 69.52 lbs. 102.79 lbs. 
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Dry matter in food consumed. 


Day preceding. Day salted. 
BLO» oo ms «142 Perel ters ie CP aie tole 86.88 lbs. 83.38 lbs. 
SRM Syn lei ehIe e's a'po) Sue sini oes qa 8 84.60 < 85.09.15 
IMIR EVE OES... tue in talks gal pest the CPUs i, 
MET SPM cides she t's 5. 5 hes oh lav lacy ad'p es 48.62 50.02 < 
February 4. Food changed on February 4. 
DMEM Soe ees og tae Bak es Bales 48.03 48.29 << 
ENR ye! rec ied 5 aE a are 0 ae aler tls OTST." sa TA 


The effect of the salt is to at once increase the amount of water 
drank, while the influence is also to increase the amount of dry food 
consumed to a slight yet apparent extent. 


POTATOES. 


According to the census for 1880, the potato production of the State 
of New York was thirty-three million six hundred and forty-four 
thousand eight hundred and seven bushels from three hundred and 
forty thousand five hundred and thirty-six acres of ground; exceeding 
in. amount of yield the aggregate for the two next largest potato grow- 
ing States, Pennsylvania and Ohio, by four million six hundred and 
forty thousand seven hundred and seventy-three bushels. The import- 
ance of the potato crop, as thus shown, justifies the careful attention 
of the station, whereby it may be ascertained in what way waste can 
be prevented or crop increased. The amount of seed used per acre 
may, at a very moderate estimate, be calculated at twelve bushels per 
acre, or four million eighty-six thousand four hundred and thirty-two 
bushels for the State. If then by cutting the seed into smaller divis- 
ions we can save one-half of this seeding, a very small estimate, with- 
out diminishing the crop, we have a saving of over two million bushels, 
which, at thirty cents a bushel, would represent over $600,000. It is 
this view of the situation which gives a promience in our experiments 
to the influence of the seed used. Our last year’s experiments showed 
a manifest gain in quantity and quality of crop from the use of single 
eyes. This year the verification fails, as ordinary cuts and whole 
potatoes both yielded larger crops than did the single eyes. 

Thus, in plats I. B., one to five, each of one-tenth acre area, three 
rows were planted with single eyes, three with cut potatoes, and three 
with whole potatoes. The yield from each of the thirtieths of an acre 

was as below. ‘The variety, the White Star. 


Large Potatoes. 


From single eyes. Ordinary cuts. Whole potatoes. 
COS Ge eae . 248 lbs. loz 284]bs. 8o0zs. 359 lbs. 6 ozs. 
Deer We cidle ce os se BU ee Ley OZ oOo be: AG A Bt See 
el or TS MP EAE MILOUL RM Boyne Woke? yen. ( | OOD yet hONn 
oy ET RA ee OULU aL LE O81 1 SOO reed: Ai fei ABO le ay AT SS 
1 a BHOuEHLON he) Vea DGH | wha ify oS eOR LS oe 


Tate de 1807 ahha Sopa. & 





6 
2 
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Small Potatoes. 


From single eyes. Ordinary cuts. Whole potatoes. 
US; Eeagl hatce Mite Beene 73 lbs. 9 ozs. 97 1]bs. 100zs. 191 1bs. 4 ozs. 
TL. BS), cee Lohan oe Od 6S" OE eae a ae 
LB. Ose ee eens. I ch bi? OY $8!) LON St ee 
fale pe a ale RN Ea Oh eee 82 << apie baad ve bY oe Bg 
DF FF syne ay eas cre amp GH 2s Gite Ue a Bib! Be A 29 be PO 
806“. 5, 1420 St). BRN Ne oe 
Rotten Potatoes. 
From single eyes. Ordinary cuts. — Whole potatoes. 
\ Pot Se IS Re ate 74 lbs. 14 ozs. 67 lbs. 2o0zs. 911]bs.. 6.0zs. 
{Bhs bg PRS, eA 2 aes Ge 33." Law LGA ee ne 
BETO wie eoniane asin x te Rech aa B2 68.2 AOS DOO Se eee 
u Ey 2 re BROODS Sy ol: aR Ra adel ho hha BR 0°! cl" Se 
EE BAD Punt Rep ee ABs ott a0. te 6 8) | Ae ee ee 
RA FSD Ti aa eae 9 84 Doe kappa as 


The summary of the yields, in bushels per acre, is: 
SEED USED. | Large. Small. Rotten. Total. 


Bing 1OCY OS se vein: tus os 137 bush. 30 bush. 21 bush. 188 bush. 
IOTEIDOTY CUUS iieice is as ale LG De ee AS) eS 94 $6 943 66 
Whole potatoes........ TO we ff: Se od 54 323 SS 


The per cent of small potatoes and rotten potatoes from each kind 
of planting is: 


; Per cent of Crop 
SEED USED. Of small Of rotten 


potatoes. potatoes. 
Single eyes....... RS eS Oe 16 11 
Ordinary CUBS nie 24 (s/c ies opie etek: et atonal anes 17 10 
Whole; potatoes... v'eeike bn ie\-ri el ss banana tea hotenone 23 17 


In plats C. seven and C. eight, we had another trial between whole 
potatoes and single eyes. ‘These twentieths of an acre yielded : 


Yield. 
PLAT. SEED USED. Large. Small. Rotten. 
O.7.. Whole potatoes.. 4871lbs.0 ozs. 427]lbs.120zs. 57 lbs. 2 ozs. 
O.8.. Single eyes...... 456“ 4 « 87. 1B ee 
Calculating these results also to the acre, in bushels, we haye: 
é - Large. Small. Rotten. 
O. 7%. Whole potatoes...... 162.3 bush. 142.6 bush. 19.0 bush. 
0:8: Single eyes’... 2: LB OTF 29: Bue ft 8.y «6 


Reviewing these figures as a whole,we observe that the proportion of 
small potatoes is less from the single eyes. It also appears that the 
rotten potatoes are less, but this is perhaps accidental, as this year the 
rot was very local in its character, varying in abundance most markedly 


even in adjoining rows. 
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Despite the apparent result in favor of whole potatoes, as shown not 
only by the totals, but by each separate trial, we cannot but notice 
that even on the highly fertilized plats of 1882, the yield was below 
that obtained from single eyes in some of the other plats, while in the 
case of the whole potatoes used as seed, the yields in plat I. B. five 
_ were the maximum of all our trials. In view of this observation, as 
also of the uncertainty attending plat experiment, we must consider 
our results as inconclusive for the purposes of generalization, and con- 
clusive only in the fact that, under the conditions of planting and soil, 
ordinary cuts and the whole potatoes showed a marked superiority in 
crop over the single eyes used as seed. 

And these remarks lead us naturally to the subject of duplicates. 
.What variation may be expected between plats presumably of equal 
‘fertility and planted and treated alike? In C. three, C. eight, and 
C. twelve, we have such plats, White Star potatoes, single eyes used as 
seed. The yield from the twentieth of an acre was: 


Yield. 
Large. Small. Rotten. 
ea ees sy 5's 521 lbs. 12 ozs. 98 lbs. 2o0zs. 197 Ibs. 13 ozs. 
ec iy . ss Pear SEE cDNA oi ina RAS Us er At) Sen ee 
has eianite 4's = Le ery Ur ee OG fur eine: Gar So ees 
ne our results in bushels, per acre, we have: 
Large. _ Small. Rotten. Total. 
Ta Oh hele <.0 174 bush. 32.7 bush. 65.9 bush. 272.6 bush. 
OCT 6 Bag hee a BSL a * Pas TS ti Say Si aaws 1902S 
DY ape a Oa EOE Ge etek: Loans PN oka Ths Aomori 


We find in these figures a variation of 39.5 bushels of good potatoes 
between the three yields, and 82.5 bushels on the total crop. 

Let us observe what the variations are between the halves of each 
plat, calculating the yields per aere. 


Good potatoes. Total yield. 
Dore nienthand half. 06... 167.5 bush. 270.2 bush. 
Peretangd Halles. ew ee eek WLESO CR ee a1D.0. * 
C. 8. Right-hand half........ Piper bate 6 T6286). *% 204.2 * 
Perechand Halt, soe os eee ay 141.6 * LOLS 
CG. 12. Right-hand half... ............ 199.2 “ 241.3 « 
Piece Atl sett ae ees na beg slele Binds TBA CTs a a 


We find here the following variations in the yield of good potatoes 
and total crop in bushels per acre: 


Between the half plats, 


on MOU Gee a te 8 12.8 bush. good potatoes, 4.8 bush. total yield. 
Hoste Sh a's a 21.0 RBiaain s* 
ere: SL mode! AB Asin s «< 16.9 << 
From the average of the three plats. 
a As aas FS 1.5 bush. good Potatoes, 40.8 bush. total | yield. 
Mt 2S tes se es 20.4 < CAT Se ie 
C. 


Meee atk se h%.x 0 Loy itt = 1.0 * ‘6 
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Hence we are to conclude that as the variation from the average of 
the plats are no greater than the variations within the plats, that these 
discordant figures are as near duplicates as the circumstances of the 
case admitted of our obtaining, and if we assume a uniform soil upon 
our plats it would be logical to figure that unless between opponent 
plats there was a greater difference than fourteen or fifteen per cent, 
the figures of the crop could not be interpreted either for or against 
individual treatment. As a matter of fact, however, the soil of our 
plats is not of uniform fertility, as appears evident from the study of 
the crops yielded, as also is certain from the varying quantities of fer- 
tilizer which had been previously applied. 

The whole interpretation of plat experiments depends upon recog- 
nizing the limits of error for each case within which differences of fig- 
ures can have no exact meaning. The curse of plat experimentation 
is that this limit of error is liable to be excessive, as in our present case. 

In the case of our series I. B., one to five, we have a variation of crop 
between the five yields from single eyes used as seed of one hundred 
and thirteen pounds, or forty per cent from the average; between the 
five yields from ordinary cuts one hundred and seventy-two pounds, or 
forty-eight per cent from the average; and between the five yields 
from whole potatoes of seventy-five pounds, or ninteen per cent from 
the average. Thevariation from the average of the yields in anh three 
duplicate : rows of each plat was for the good potatoes. 


Single eyes. Ordinary cuts. Whole potatoes. 


TSI ot hee Rea Cle ats 10 per cent. 8 per cent, 5 per cent: 
ELUTE ed eds tacts OY a tank Pg Ue BUR “F 
Tes Bo 3 aa scale n . es wee brains TOG 17 ed 7 i 
(Bde ag rae eh Ps rch ed Ae Lo cuaiee egy eae 
i Wigs Sein se eh LAY peg Sa 2 ag Brae! OS 


These two calculations both show that the variation in the yields 
from the whole potatoes used as seedswas less than when single eyes 
were used, and that ordinary cuts produced the most uniform crop. 
We must, therefore, conclude that under the methods of planting, and 
in the soil of this year’s trials, single eyes gave less yield than the other 
kinds of seed used. The order of the figures of crop have, however, a 
greater significance than the actual amounts. In the five duplicate 
trials it will be observed that in but one case was the yield from the 
single eyes in excess over that from the whole potatoes. 

Although these plats received no fertilizer this year, yet last year 
two hundred pounds was applied to I. B. two, four hundred pounds to 
I. B. three, eight hundred pounds to I. B. four, and sixteen hundred 
pounds to I. B. five. Let us calculate the gain or loss over the unfer- 
tilized plat I. B. one, in bushels: 


Single eyes. Ordinary cuts. Whole potatoes. 


TBS se haa Be Bis. vcs —18 bush. +33 bush. -+23 bush. 
DB Baio hye ae eas le Ad Bale coh ra 0 Fe +23. ° §6 +18 §§ 
| Degas 2 Se Nadie ay eke eS ce A ag +29 +50 +37 <“ 
Te Bad) sc. Sa ete +62 << +86. << Guia 


We find here an influence indicated in the crop for the fertilizer left 
over, as well marked as might be expected, but yielding no certain in- 
formation, but only the general value of the fertility present. 
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Notwithstanding the results of our figures seem against the use of 
single eyes, yet human nature is so constituted that impressions are 
apt to have considerable force, even as against facts which seem coun- 
ter, and hence we aé the station, after careful watching of crops for 
two seasons, are as yet unwilling to acknowledge that single eyes are 
not preferable as seed. In OC. seven, whole potatoes used us seed, and 
C. eight, single eyes, the variation in the yield of good potatoes is but 
seven per cent of the average for the two plats, while in each half-plat 
the variation is fourteen per cent for C. seven, and eight per cent for 
C. eight. Hence in this latter trial the results cannot be interpreted 
as unfavorable to the single eyes. 

In the experiments of last year we seemed to have certain evidence 
in favor of eyes cut deeply from the substance of the potato as against 
eyes cut shallow. In our plats C. eight, C. nine and C. ten we this 
year sought to obtain verification of the hypothesis formulated from 
these facts obtained. The yields were, 


Rotten. 


Large. Small. 
O. 8. Hyes cut deep...... 456 lbs. 4 ozs. 87 Ibs. 13 ozs. 26 lbs. 2 ozs. 
ae os ayes cut half deep. 1472 811: 678) Sas Qh FAQs 
iaavemmives Cul shallows, 2/351) ** 10) 9: 4766) 16 669 QB S6.9g até 


Or calculated per acre, we have, 


Large. Small. Rotten. Total. 
ag) aba ss,. «5. 152.1 bush. 29.3 bush. 8.7 bush. 190.1 bush. 
EL ee yo 4's ee giv ays Obs Or coe: Bie 4.65 LUE Bens 
DOME ho, Sk ADRs pd iol SEO Ty Jerne tae! Loa Aas 


The variations between the half plats were in per cent of crop: 


For good potatoes. For total yield. 


SOD DAME «5 61a: siete} «Xi the © eihinieid ore, ocho +. 14 per cent. 15 per cent. 
Erin 80 pelts 3 oo Kid bm, actin. 2 elnie o's en a 1 ON 
ge i apa rea 10}. (ft ipa 


As the variation between C. eight and C. nine is less than the varia- 
tion between the half plats of each, the two must be considered as du- 
plicates, and as indicating no difference between deeply cut and half- 
deep cut seed. The difference between C. eight and nine and C. ten 
is plus twenty-eight per cent greater than between the half plats, and 
hence it seems certain that the shallow cut eyes yielded inferior crop. 

In order to afford a crucial test, whether the direction of cut had 
any influence upon tlie yield of single eyes, we planted C. three with 
eyes cut in the direction of the stem end, and C. four with eyes cut 
toward the seed end. The yields were as follows: 


Large. Small. Rotten. 
C.3, cut toward stem, 521 1bs.120z8. 98lbs. 2ozs. 197 lbs. 13 ozs, 
Semeemeipreverccds: . 27) 569 36F1'3 Fi LOB VE TA 86 216A) MQ gs 


Or calculated to the acre: 


Large. Small. Rotten. Total. 
Pipes el 173.9 bush. 32.7% bush. 66.0 bush. 272.6 bush. 
POM AEE Aku. LSD, Pras s BGS b 4 HAUS yes 28016 > <6 
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The yields of the half-plats were: 


Good potatoes. Total. 


Or. 3) Right-hand atts ey ob es 2's bee - 167.5 bush. 270.2 bush. 
Tieft-Hantien ee cs «0 sta teeta 18079 ae QI4. OTE 

O. 4. Right-hand\nalr oy... oo ees 136 “OViees 282.3 <* 
Teeit-hangenmi er els. sc cds meets 192.8453 Ree ogee 


As we observe that the variation in the yield of the half-plats is 
greater than between the plats, we can correctly interpret the results 
of the figures as duplicates, and can reason that the direction of cut in 
the seed did not influence the crop. | 

In the garden plats with many varieties, the result, as is to be seen 
in the report of the Horticulturist, was similar. 





In our trial of early and late planting, the figures are strongly in 
favor of early planting. It is possible, however, that variety influence 
might apply here, and that with other varieties than the White Star 
the facts would not hold. In C. eleven, C. twelve and C, thirteen, no 
fertilizer was used, and the conditions were presumably equivalent in 
all, except the date of planting. ‘The seed used was single eyes. 


PLANTED. Large. Small. Rotten. 
Ovals April 2a pases. 753 Ibs. 9 ozs. 65 Ibs. 5 ozs, 84 Ibs. 6 ozs. 
Orn 2s)May 24) 20 0 civ els DLO eA) Eee She eA s eae ats iP Wal ot 4 Nasi 
OS TBS) OBC eater ete ROO Leta Bs UE ge rN Mein fy 
Or calculated to the acre: 
Large. Small. Rotten. Total, 
CORT Ment Abbi fo 251.2 bush. 21.8 bush. 28.1 bush. 301.1 bush. 
Gd ats Beas ce 191 16 és mR Sa RL Spats Pye oaths 
ads San easy TO 47 is 216.05 13.34.2485 116.458 


There exists quite a diversity of opinion among farmers as to the 
portion of potato to plant. It is a custom with many to cut off and 
reject the seed end, and the results of trials, oftentimes conflicting, are 
quite often given to the public as proving one theory or another. When 
these experiments, however, are carefully studied, it becomes evident 
that the terms of the problem do not admit of exact representation in 
figures, but should rather be expressed in terms of greater or less, 

As a contribution toward experiments to determine whether one 
portion of the potato is more valuable for seed than another, we, this 
year, laid ont plat C. five to be planted with single eyes, in order, as 
cut from the potato. The potatoes used, the White Star variety, fur- 
nished from nine to twenty-seven eyes apiece, and thirty potatoes fur- 
nished the eyes requisite for planting one-twentieth of an acre in drills 
three and a half feet apart, each seed being placed at one foot distance 
in the drill. At harvest time each potato was gathered in three por- 
tions, to be designated as the stem third, the central third, and the 
seed-end third. . ’ 
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The total number of eyes planted was five Hundred and eighty-two, 
and of these sixteen from the stem-end, five from the center, and four 
from the seed-end failed to grow. 

The total crop 388.77 pounds of good potatoes; 86.23 pounds of 
small potatoes, and 192.62 pounds which were rotten. By multiplying 
by twenty the yield per acre will be obtained. In order to get figures 
which can be readily compared, we calculate the yield per one hundred 
eyes, or one hundred hills, and this may be represented by the follow- 
ing tables: 


Number of potatoes per 100 hills from -- 


Butt oyes.. (0 .0)05- 195 good, 290 small, 122 rotten — total, 607 
Center eyes ........4. Pad re. ON LiyGebri Le Ors S70 GYD 
Seed-end eyes ........ Rae wie rae MAOO ke et ne Tan he 

Yield, in pounds, per 100 eyes planted from — 

Good, Small, Rotten, Total 

Ibs. lbs. lbs. lbs. 
Tyg SOL Cree iS al tig lll IS eaten 62.18 15.48 26.81 104.47 
VOR eg cic alls os 6 eos ass, ¢ 72.88 15.28 43.05 131.16 
peed-end eyes*...0.........%. iovte Lea ao 41 142.86 


The four eyes from the extreme seed end of these same potatoes, cal- 
culated in like manner, yielded per hundred eyes, two hundred and 
thirteen good, two hundred and seventy-two small, one hundred and 
fifty rotten —total, six hundred and thirty-five potatoes, and the 
weights were 82.55 pounds of good, 20.33 pounds of small, and 40.32 
pounds of rotten — total, 143.20 pounds. 

The lesson taught from these tables is that there is certainly no infe- 
riority of the seed end when used for seed. On the contrary, the fig- 
ures not only absolutely, but relatively show a distinct advantage for 
the seed-end eyes in weight and crop while the figures do not show the 
same advantage in the number of good potatoes. That. this relation 
is not an accidental one is made clear by the calculation of the yield 
of the four extreme eyes from the seed end, which give figures yet more 
favorable. . 

Indeed, the general summary of our experience with the potato, as 
heretofore represented, as well as the result of the present experiment, 
goes to show that the vitality of the eyes used as seed improves accord- 
ing to the position they occupy upon the potato toward the terminal 
position. 

During the season of growth the plants from the central eyes showed 
slightly more vigor of growth than did those plants from the ends of 
the potato. This fact was, however, so little marked that it could 
only be observed by taking a comprehensive glance over the plat which 
showed aslight undulation from the, in general, greater size of the cen- 
tral plants of the potato. 

The variety used was the White Star, and it will be noted that the 
amount of rot was quite excessive, and indeed this rot seems to bear 
but an accidental relation to the position of the eye used as seed. It 
was impossible to obtain the true weights of the potatoes yielded on ac- 
count of the destruction of some by the rot, involving a loss of weight, 
but, so far as our judgment could determine, any changes made by the 
rot would not seem to invalidate the relations of the figures as given. 
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Perhaps the influence of the position of the eye upon the potato is 
best illustrated by the total yield from the one hundred hills, which, 
as we have seen, is one hundred and four pounds for the butts, one 
hundred and thirty-one pounds for the centers, and one hundred and 
forty-two pounds for the seed-end eyes. Allowing sixty pounds to the 
bushel, and expressing our results in bushels, allowing each hill to 
have grown, we have for the total yield, two hundred and six bushels 
for the butt eyes, two hundred and fifty-nine bushels for the center 
eyes, and two hundred and eighty-two bushels per acre for the seed- 
end eyes; or, for the vields of good potatoes from the several kinds of 
eye, one hundred and twenty-three bushels, one hundred and forty- 
four bushels, and one hundred and forty-six bushels of merchantable 
crop. 

While one experiment hardly affords sufficient data for the purpose 
of generalization, yet an experiment as carefully conducted as this one, 
and with the method of planting, should possess some value as indi- 
cating the influence of position upon the seed-eyes used. Yet we must 
remember, however, that if we had used more or less of the eyes in our 
trial the results would not have figured, in all probability, relatively 
the same. We can, however, truthfully express the fact that in this 

experiment we have gained increase of crop from the eyes taken from 
the seed-end portion of the potato, and we may be justified in coming 
to the general conclusion that until further evidence is obtained the 
jected by many, may be considered of equal value 


seed-ends, hitherto re 
with that portion of the potato usually selected for planting. 





The study of our last year’s experiments with potatoes led us to 
formulate a hypothesis that for the best growth of the potato it was 
required to keep the tubers warm and dry, and the roots moist and 
cool. 

Where the theoretical considerations were satisfied we gained a yield 
per hundred hills of one hundred and eighty-four pounds of merchanta- 
ble tubers as against eighty-three pounds grown under ordinary ridge 
culture. The only way we could devise in practice to secure these 
theoretical conditions was by planting the potato on ridges and mulch- 
ing the intervals. Our plat planted in this way yielded us ninety-two 
pounds per hundred hills planted. It became an object this year to 
verify our idea on a larger scale before we could feel justified in claim- 
ing correctness. Accordingly a number of parallel plats were so 
arranged that one-half received mulching in the intervals, without 
hoeing or other care during the season of growth, while the remaining 
half was grown under the ordinary methods. For this experiment we 
recognized, however, during the season of growth that the conditions 
were very unfavorable for success, as the prevailing wetness prevented 
the expected result of our procedure from taking place. During June, 
July and August there were thirty-four days during which more or 
less rain fell, amounting in the total to 10.59 inches, The resulting 
crops are tabulated in the table which follows, and these certainly seem 
to give a sufficient answer that under circumstances of a wet season 
mulching without cultivation is not beneficial to yield as compared to 
the ordinary care in growing without the mulch. 
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Yield good potatoes. 


PLAT. Lbs. Ozs. 
MOI Ao cy vale Reh ed: ey Ss ae as Oa el 474 14 
CoS OS EVO MUICHERs, ee wile tin eens o ak 605 12 
CIR Ticateats vive ne 08 TELO GUL s Copare clei uch pate Ori Ne 430 4 
CT UARIRS hati 3 sci bis ss POW MULCH hee eth est isle bon o sts 467 13 
SOE isin. dais oc MG GHOGs c. shane eeee te pits lee 290 0 

MOR MOM cen, vee te ves 457 9 
MEMES Fides ae sa eS t Mulchedii's.. 602% ea tacerc ee hee Wet 260 9 
Nop miulehediua cuss ines. sa sc 44.4. 2 
SER ERIINURGEN 6) «ccc és ECIGHEU serene el ete a vig eg 370 0 
INotanmliGheds tec cea. OF BR be 11 
Mh Die ain a aie ers Mulched feat ier Tee ak Oil, 396 12 
UN OUTDO LGH Desa gi. Weer ht red §22 Eb 
LAR SRCY Ma i i aa a 15 SVN (8) Cea Sige io Neg ae Bille A re ae W 12 


ROG ITLILLGH OC ie a ' siciniietcAyfecaie saa 512 eas 


We thus see that with seven trials on areas of one-twentieth of an 
acre for each method that in no one case have the mulched plats yielded 
the larger crop, and in most cases very manifestly inferior crop. This 
experiment, however, we deem inconclusive, because, as we mentioned 
before, the season was such an unusual one with respect to the atmos- 
pheric moisture that at no time during the year were the conditions 
favorable for the trial, the ridges between the mulching being damp 
instead of being dry, as would have been the case under an ordinary 
season, and the weeds growing to a greater extent than was desirable. 





In our tests for the proper distance of planting we used White Star 
potatoes as heretofore, and single eyes were placed one foot apart in drills 
twenty-two inches and forty-four inches distance. The yields were: 


Good. Small. Rotten. 
C. 14. Drills 44 inches, 605 1lbs.120zs. 61 1bs.11l ozs. 79 lbs. 12 ozs. 
Seopa. 2 inches, 467 1138. i 1190 ri xO (OTs Se A210 
C. 16. Drills 44 inches, 474 “ 4 « GOA Fant okhacnDO) fiat ierd 
One rilia. 22 inches;7430.4 9 45%). 19% Be) BDA, 12,4 


Calculating these results to acre, we have: 


Large. Small. Rotten. Total. 
Apart eatery 2 201.9 bush. 20.6 bush. 26.6 bush. 249.1 bush. 
ACh Ie ae NU LPrehoO sO sere G70 DRO ws ROO Tire 
ere. SES TOBE AM BOL IAS 23.1 * A0LIB™ 64 
Aaavieranes ss, L498 4 485 GSTS : Re ts ahha R28.4 £6 


It will be thus seen that the indications are that where single eyes 
are used for seed too close planting is no advantage upon soil in fair 
condition of fertility. 





In studying the influence of fertilizer upon the potato crop we are 
hampered by the condition of the soil, which is far from uniform in 
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fertility or physical construction, as is evidenced more by the crops 
than to the eye. In Series C. we had plats variously fertilized last year, 
and we can group them as below. 


Fertilizer per acre. Yield per acre. 
1882. 1883. Good. Total. 
C28 SS ae ee 800 lbs. 400 lbs. 173.9 bush. 272.6 bush. 
(4 4... steer. - S00. '**.4 Mie 139° Fikes 280 65 
ORs Fei ye SAIN ANG =<" + NSO 152.1) s* 190 ..18* 
(352 Oe ae ee ook 400. §§.> 400 4% LOTS ae 19125 ieee 
GES FERN yeh ge py eae 400. >**.0 , RODS 201-9: wes 249-25 1885 


We can also mass the crops of Series 1 B., and arrange these also 
with reference to the applied fertilizer. 


Fertilizer per acre. Yield per acre. 
1882. 1883. Good. - Total. 
Doe os SC ee None. None. 147.8 bush. 247.1 bush. 
1A LS Ee aoe, ee 200 lbs. fs 160.5 * 245.4 “ 
a ey 400 “ ‘f 16615% 6 2397 bi.09 
Til 3 Pe Mele CLS 800 *“ “fi 183.4. ¢ 260.0 
TB. io er tores es 1,600 “ é6 230.4 © 308.4 


In C. three and C. four we have duplicates, as also in C. eight and 
C. nine, but more fertilizer applied the preceding year in the case of 
C. three and ©, four. - 

In C. three and C. four the variation between the yields is 15.8 
bushels, and yet the results must be considered as duplicates. 

In C. eight and C. nine the variation is 5.4 bushels,.and these results 
might also be considered as duplicates. 

The average yield of C. three and C. four is 181.8 bushels; of C. 
eight and C. nine, 154.8 bushels, the difference, twenty-seven bushels. 

Averaging the differences for the two series under comparison, we 
have 10.6 bushels, and hence we can say that the effect of the four 
hundred pounds of fertilizer applied the preceding year is apparently 
measured by twenty-seven bushels + or — ten and a half bushels, or 
somewhere between sixteen and a half and thirty-seven and a half 
bushels as probable extremes. 

In plats C. eight and C. nine, and plat C. fourteen, we have con- 
ditions alike, except in four hundred pounds additional fertilizer ap- 
plied the present year. Applying the same system of interpretation, 
we have 154.8 bushels as the yield of C. eight and C. nine, and 201.9 
bushels as the yield of C. fourteen. The difference, forty-seven bushels 
plus or minus ten bushels, equals thirty-seven to fifty-seven bushels, 
the approximate measure of the effect of the fertilizer. 

In Series 1. B. we have for the gain upon the plats variously fertil- 
ized the preceding year over the unfertilized plat, 12.7 bushels, 18.7 
bushels, 35.6 bushels, 82.6 bushels, or apparent and uncorrected gain 
for the various quantities of fertilizer as below: 


Fertil.zer used in 1882. 


1 5 el ON re Ey 200 lbs. produced, gain over, 1. B. 1. 12.7 bush 
Le hit cin eee ro tg ed 7 1. By 23.6. Gas 
LPs ews oe ekeee 400 * re .* L. B.S. 10.90) See 
Danis veee ee ats 800 << ly ‘7 1.B.4.47.0 
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In this example there is an evident gain according to the quantity 
of fertilizer applied, but as there were used three different styles of 
seed upon each plat, viz.: single eyes, ordinary cuts and whole pota- 
toes, the correction for probable yield cannot be made without com- 
parison, and hence we will only interpret in terms of greater or less. 
It will be observed, however, that the influence of the four hundred 
pounds additional fertilizer on 1. B. four gives results comparable with 
one of the reductions gained from the analysis of the effect of four 
hundred pounds additional fertilizer previously applied in the case of 
C. three and four. 





In the use of fertilizer it must be always remembered that it is the 
fertilizer which is taken into the plant structure that affects the crop, 
and hence the availability of fertilizer consists in large measure as to 
whether it and the plant come into proper relations. Fertilizer 
applied without the range of the plant-roots can certainly be of little 
avail. As the potato plant has a deep-rooting habit it seems worthy 
of inquiry whether fertilizer applied deeply within the ground, or more 
superficially, would produce the greatest increase of crop. 

Plat C. six, single eyes of White Star potatoes, was prepared for this 
inguiry. Four rows were trenched eight inches deep, and ten pounds 
of fertilizer strewed upon the bottom. ‘The earth was then replaced, 
and the seed planted in ridges, as usual. Four other rows were 
trenched in like manner, the filling replaced, ten pounds of fertilizer 
sprinkled over the surface, and the potato seed planted in the usual 
manner. ‘The yields were, 

Large. Small. Rotten. 
Fertilizer deep......... 312 lbs. 11 ozs. 16 lbs. 3 ozs. 71 lbs. 12 ozs. 
Perimaer superiiciat:. 2) 0900)540 298028. 66.5 58S 4.45 


Calculating to acre areas we haye for the — 


Good. Total yield. 
Deep fertilizer plat...............- 234.5 bush. 300.5 bush. 
Shallow fertilizer plat ............. 225.0 << Ps a! 


These results are certainly inconclusive as indicating a difference. 
From what we have before shown concerning the nearness of figures 
to which duplicates attained, it will be seen that the variation of nine 
bushels of good potatoes is scarcely sufficient to draw conclusions from, 
either for or against the system of fertilizing. Indeed the whole ex- 
periment tends to show that there was no difference at all to be 
ascribed to the fertilizer. The rows of the deeply fertilized tract yielded 
from seventy-one to eighty-two pounds to the row; from the super- 
ficially fertilized tract, from sixty-eight to seventy-seven pounds fer 
row of large potatoes, and in like manner from ninety-one to one hun- 
dred and five pounds, and from thirty-eight to one hundred and three 
pounds for total yield, thus indicating a very close equivalency of soil 
and planting. 





The summary for our potato experiments this year furnishes us with 
scarcely any positive conclusions. ‘There are, however, a number of 
inferences which can be drawn with quite an assurance of certainty. 
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Single eyes used as -seed yielded satisfactory crop per hill, and more 
uniform crop per hill than whole potatoes or ordinary cuts. 

Single eyes yielded a smaller percentage of small potatoes than did 
ordinary cuts or whole potatoes used as seed. 

Ordinary cuts, upon the whole, yielded more favorable results than 
whole potatoes, markedly so when the seed used is subtracted from the 
crop gained. 

Single eyes cut deeply so as to contain some substance gave far supe- 
rior yield to eyes cut shallow. 

The small seed-end eyes gave results by no means inferior, but rather 
superior, to those gained from central and butt-end larger eyes. 

Early planting showed far more favorably in crop than later plant- 
ing, not alone in quality, but in total yield. 

oo close planting diminished the yield of good potatoes, and in- 
creased the yield of small potatoes, by measure. 

Fertilizer left over from last year’s application exercised a marked 
influence upon the crop. 


How to Cut Potators To SINGLE EYES. 


On account of the great saving of seed from the use of single eyes, 
and the certainty that single eyes yield satisfactory crop, it seems de- 
sirable to offer directions by which such seed may be the most con- 
veniently cut. ; 

If a potato be examined closely, the eyes will be seen to be so arranged 
that a line drawn circling from eye to eye wi]l form a spiral, as each 
eye is a little above and further around the side than the one next ~ 
below it. If, now, the potato be taken in the left hand, the stem-end 
down, and kept in a perpendicular position, it is ready for cutting. 
Now take a knife, and placing the blade above the first eye, cut down 
to the stem, thus removing one eye; rotate the potato to the left until 
the second eye comes under the knife blade, and remove this eye in 
the same manner, the knife retaining the same slope as before, and so 
continue until the seed-end isreached. The seed-end eyes can be cut into 
separate eyes according to the plan which at the time seems most con- 
venient. 

This method was brought to the attention of the public in'B. K. 
Bliss & Son’s pamphlet, entitled “The Potato, How to Cultivate, 1882,” 
and perhaps in previous editions. It has been adopted by many of our 
best potato growers, and has been found to give satisfaction. It is 
well worthy the attention of farmers to practice this method until 
familiarized with its convenience and great saving of seed. 

The potato tuber is a swollen stem, bearing upon its surface eyes or 
buds, each of which occupies the axil of an abortive leaf. 

The tubers are borne normally upon an underground stem, usually 
upon the extremity, but occasionally beaded along its course. These 
stems are often very short, at other times quite long, and in either 
case a variety characteristic. Since the general use of machinery for 
harvesting, those varieties which have short underground stems, and 
hence bear their tnbers compactly in the hill, are, other things being 
equal, to be preferred. 

These underground stems appear above the roots from the lower part 
of the stem, usually from the region lying close to the eye, but in 
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varieties having a wider range of origin. By close study these stems 
seem to be axillary, or else to appear from dormant eyes. In cases of 
monstrosity, when the tubers are borne upon the erial stems, out of 
the ground, they are usually sessile, and occupy the axils of the leaves. 

There is a tendency in the tuber in some varieties .more than in 
others to appear above the ground during growth, and when this hap- 
pens they not only sunburn, taking on a green bark appearance, but 
often the eyes start, furnishing an abnormal growth, dwarfed and 
ragged as compared with the proper growth of ripe “ seed.” 

In the case of rot, the fungus appeared this year first upon the leaves, 
and in the case of the formation of erial tubers, affected them from 
above downward, in order, as also those tubers which were ex;oged on 
the surface before reaching those buried in the soil. 

The roots of the potato extend downward, and ramify but little 
laterally as compared with their deeper development. 

The plant has lost in most varieties its habit of fruiting, although 
the blossom may abundantly appear. ‘The cause seems to be in the 
non-development of pollen. 

Varieties differ greatly in earliness, leafiness, hardiness and proli- 
ficacy. Under unfavorable conditions one variety may prosper where 
another fails. Some varieties appear more rot-resisting than others. 

When exposed to conditions favorable to germination the seed-end 
eyes of the tuber have a tendency to develop first, or if the tuber be, 
in imagination, divided into two halves across its axis, the upper half 
will develop its eves while the lower eyes remain dormant. When the 
eyes were removed from thirty potatoes, and planted in order as cut, 
nearly all the eyes grew, but out of one hundred and ninety-two butt 
third eyes sixteen failed, and out of one hundred and ninety-three 
central eyes five failed, and out of one hundred and ninety-seven seed- 
end eyes four failed, under conditions of out-of-door culture. In 
another experiment in the green-house, out of one hundred and twenty- 
six potatoes set in a warm place the eyes from the upper half alone 
grew in one hundred and twenty-one cases, upon the dividing line in 
five cases. When the eyes were planted in order as removed from five 
potatoes all but one butt-eye vegetated, and the twenty-nine eyes from 
the stem half gave at one date one hundred and forty-two inches in 
length of shoot, while the thirty-one seed-end eyes gave one hundred 
and ninety-six inches of total length of shoot. 

Under circumstances’ of out-of-door culture, with thirty potatoes 
cut into single eyes and planted in order as cut, there was slightly 
more folige to the plants from the central eyes than from the terminal 
eyes. 

In vegetation in the field, the shoots from whole potatoes used as 
seed were slower to start than were those from single eyes. 

In five duplicates in one case, and two in another, the plants from 
whole potatoes used as seed ripened their foliage in advance of the 
single eyes. ‘This trial on plats of one-tenth and one-twentieth of an 
acre. | 
In green-house trials, in warm soil, no absorption of the material of 
the seed potato was noticed in any case. We refer to the visible ab- 
sorption: After weeks of growth the potato-seed eye retained its firm- 
ness and shape, and when disintegration took place it was from decay. 
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In out-of-door culture, in many cases, the seed used, if a whole potato, 
maintained its form and visible structure until harvest; if a cut potato, 
in many cases the disappearance during the season appeared to be from 
decay. In other instances, when large pieces were used for seed, hol- 
lows were formed, which were followed ultimately by a general soften- 
ing and disappearance of the seed through decay. So far as we at 
present can determine, visible absorption of the seed-potato during the 
growth of the plant takes place in some cases and not in others, and 
is never very general. 

The size of the potato stems and foliage seems to bear no relation to 
the kind of seed used. ‘The stems from a small eye often equal in size 
or exceed those from a whole potato used as seed, yet the mass of the 
foliage seems always greater from the whole potato than from the 
single eye on account of the greater number of stems. A single eye 
often sends up more than one stem, and often sends up a stem more 
or less branched and having the appearance of numerous shoots on 
account of the branches originating below the surface of the ground. 

On account of the varying vigor in varieties of the potato, single 
eyes from a variety of weak growth may fail in many cases to originate 
a plant, while from a more hardy variety the eyes may about all grow. 

This variety difference makes it difficult to generalize for directions 
for culture. A variety which forms its tubers closely to the stem will 
admit of closer planting than a variety whose tubers are borne at.a 
distance ; a variety whose tubers have a tendency to approach the sur- 
face during growth requires deeper planting and more hilling than 
another variety whose tubers remain under the surface ; a variety with 
large foliage requires more space than one with small foliage ; a little 
vigorous variety requires richer soil and a better physical condition of 
the soil than a more vigorous variety. It is also probable that. some 
varieties admit of earlier planting for profit than other varieties. 


CoRN. 


Influence of Seed. 


In our trials of last year we were surprised to find that the tip ker- 
nels of a flint corn yielded more abundantly than did the central or 
butt kernels of the ear. It seemed important to verify these results, 
and hence five plats of one-tenth of an acre each were prepared, and 
three rows in each respectively were planted with kernels from the 
butt, central and tip position on the ear. The yield of the three rows 
of each kind of seeding in pounds of ear corn are given in the follow- 
ing table, the variety, Waushakum Flint, no fertilizer or manure ap- 
plied, the planting May 17, the harvest October 20: 


Yield of sound corn. 





PLAT. From butt seed. Central seed. Tip seed. 
k. Av diohs asvidasuc 156 lbs. 2 ozs. 159 lbs. 138 ozs. 167 lbs. 1 oz. 
J Re T: ego ire AA 168° §% 9 bs § 160 °©.. Gao’ Sei eee 
1S Aa Bi id Sle BO LAO fo Sissel BO LS 2 De SS 
Le Aha coke 5a es LAR SS pak ihe 1 80.. 5% Lb seein een 
A Ae Bs ew bivteydelpp 182i 55.4 ohh yf $1 A2,, 4 a Bien Sh aA Oe 
TOUnLSieteteeiee 839 -*£ 12 °° 835: S$. Gk f°" Bi SES aia 
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Yield of soft corn. 


PLAT. ; From butt seed. Central seed, Tip seed. 
TipPi bia alusias do. 18 lbs. 9 ozs. 20 1bs. 12 ozs. 22 lbs, 104 ozs. 
LAM Diao te eis; eid 0 uz AWMeSfipd Bl Wo Airs UB AS Hohn lld wed bs 
WA AB dus. oss. al Ral FF 4 OO $45 1 RA-$ 16 hf Hath Ox Hit 
Weg Ae ls sy ajerss sila) ccs we Lbiff, aiBrot (inbdoeds jdltoadks oe LOG i Bah 
FiwAs Oeauiie. tsi o 18 Wied bby Shih fil Qo fosshl HG: HOw) $4 

Bitabxin wa. tr OO vidal Fis. 890 So) ThE? nlo.9B) fii Bos & 


The yield per acre, calculating eighty pounds of ear corn to the 
bushel, was —- 

Butt seed yielded 62.98 bushels sound corn. 

Central seed yielded 62.50 bushels sound corn. 

Tip seed yielded 64.71 bushels sound corn. 

We thus can conclude prima facie, that the kernels from one portion 
of the ear are as good as those from another, and that there is certainly 
no inferiority for the tip seed. 

In these cases the seeds used were the five butt, five central and five 
tip kernels taken from the same ears. . 

We observe that in the five trials in every case the tip seed yielded 
larger crop than did the central seed, and in three cases more than did 
the butt seed. 

These tenth-acre plats received different cultivation in the upper 
and lower portion, so we can secure additional evidence through the 
harvesting of each half separately. ‘The figures were as below: 


| Upper half, not cultivated. 
PLAT. Butt seed. Central seed. Tip seed. 


BRAGSD 2 Oe OO OLS 85 lbs. 7 ozs. 86 ]1bs. 1 oz. 89 lbs. 7 ozs- 
TA RIA FP. PRO, QQUHKUI OS 1188 SF T0F oss, BB 1 6d 46 
TOAD YL BBA SOY, WQUESHE TAL SS HYD) CFT Mf OKIE QA “Err v Ainisé 
FAA BO ES UO py GBVFE SU Qrnese Vy OHS prin ye 14s Sow Qi 46 
TOMA BOPP AOIE ID. PO; SB SIPING OGLE To en FForrQQnte Fd BF 
dtalie ep en 438 <° 14% 489 ** 6h: 454) 6 154 
Lower half, cultivated. 
PLAT. Butt seed. Central seed. Tip seed. 
(00) 1 At Cee ag eee 70 lbs. 11 ozs. %3 Ibs. 12 ozs. 7% Ibs. 10 ozs. 
1 jen E21) Sa NI Oe ite BS a © Eh Lary eet eae a 
NA ea WA vives sb BU raed: SUE usta wtih. nea Ge ei OS 
tS Pep Abianeia de asinicrwd 2 a hs MOONE. Odeon OF) suk Le 
1, pABiW) 6... Pater) Pree Gage SOW ies Ws pecs. WIS ech h une 
“LSU 24 ohg  aaa, d haaa BOD a Site) At sO OA le Ae 1 oy SOOO IA I ACGMEL 4 nee 


From this view we also derive the same conclusion as before, that 
the tip kernels of corn are in no wise inferior to other kernels for use 


as seed. 
The tip kernels proved. not less reliable for vegetation than did the 
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other kernels. ‘The corn was planted May 17, and commenced to vege- 
tate May 28. Of three thousand four hundered and twenty kernels of 
each planted, one thousand and thirty-one of the butt kernels, one thou- 
sand one hundred and fifty-four of the central kernels and one thou- 
sand two hundred and ninty-four of the tip kernels were out of the 
ground on May 29, and at the final count, June 8, two thousand seven 
hundred and fifteen, or seventy-nine per cent of the butt kernels, two 
thousand eight hundred and eighty- nine, or eighty-four per cent of 
the central kernels, and two thousand nine hundred and sixty-five, or 
eighty-six per cent of the tip kernels had formed plants. 

Certainly the coincident results of two years’ trials would seem to 
justify the recommendation on our part for farmers to use for seed all 
the kernels from well tipped ears of flint corn. 

In experiments carried on in the garden with very many kinds of 
seed, it was found that the small kernels selected for their diminutive 
size from a normal ear, yielded plants and crops not only equal but 
curiously enough often superior to those grown from kernels of nor- 
mal size. In one case where very small shrivelled kernels of Wausha- 
kum corn were collected from a tassel where abnormally borne, and 
used for seed, the crop was very superior in quality and yield, and every 
ear perfect in type. Sixteen seed yielded eighteen good ears from six 
to nine inches long, and four unmerchantable ears. So far as our ob- 
servations at present extend, the small size of the tip kernels offers no 
objection for certainty of growth or yield, but the hybridization from 
plants from large seedgmay possibly vitiate our trial. 


CULTIVATION. 


Curiously enough we have found no evidence in favor of cultivating 
corn, as distinct from the removal of weeds. It is more than probable, 
as indicated by the lysimeter observations, that in case of severe drought 
the cultivation would have been very beneficial through its agency in 
conserving moisture to the land. The season this year was a wet one. 
Rains were not only frequent, as may be seen from our table of rain- 
fall, but the coolness of the temperature retarded evaporation, and 
thus saved water to the soil. 

To fully understand our this year’s figures, it is necessary to recall | 
the fertilizer applied to these plats last year. One A. one received no 
fertilizer, one A. two, two hundred pounds superphosphate, one A. 
three, four hundred pounds, one A. four, eight hundred pounds, and 
one A. five, one thousand six hundred pounds. ‘The tenth of an acre 
plats were treated as two, the upper half having the weeds removed by 
superficial hoeing, the lower half cultivated. The yields in 1882 were, 


calculated to the acre: 
Yield per acre of sound corn. 


Uncultivated Cultivated 
P half. half. 
1A) 1s monber pli zeniin ens ch cigeh theon 6 oe 54.7% bush. 49.9 bush. 
1 A. 2, 200 pounds of fertilizer ......... 53.8 a" 45.0 < 
1 A. 3, 400 pounds of fertilizer.......... A art lien 3 
1 A. 4, 800 pounds of fertilizer.......... 58.5 06 Pe 
1 A. 5, 1,600 pounds of fertilizer........ Ay fe fect de 3) eae Bel: 


oe oe 


FAWELALG e's 'o aa pst wininle ie cthib sa) caine iy, OO UaEEe S1UG irs 
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These same plats were planted again with corn this year, no fertilizer 
being used. ‘The variety, the Waushakum, and the seed equal quan- — 
tities from the butt, central and tip portions of the ear. The yield 
calculated to the acre, on the basis of eighty pounds of ear corn to the 
bushel, was: 


Uncultivated Cultivated 
half. half. 

ME aye sete so gig Ca a hntend. wate ieleon's 65.1 bush. 55.1 bush. 
rs pede cig tego: & ss 9 osate.e aibseinescs oy Ms Si Wa D4 Gy, FEF 
RC oe oe oe ed a bla alt a alo 64.1. -“ HO Beis 
SE cod a Ske 6 ecb open d «eye's Saee 8 dhe PO sade tee Hae Oni Ss 
SN i iy a eae Sie spel e eonsn elie iaiesie.e HS iY Ge a6 
Cle wala WNC C6 6's d tis es os ees GOU ct B0EQs Ts! 


We observe, first, that as a seasonal or fertilizer influence the yield of 
all the plats are 10.6 bushels more this year for the uncultivated por- 
tion, and 8.4 bushels for the cultivated portion. 


Increase in crop, 1883, over 1882. 


Uncultivated Cultivated 
half. alf. 

Re By Bee ge a bien cso, eles so 10.4 bush. 5.2 bush. 
MU UEPU PEL teen Ce ete A Eee a dake oes nas 9.9 <§ 
EIRENE COI te Pee eae 8 SG ue 960) #6 
PMENPPEMMEN Ee a ate ak ae se eiele a Se eke s dD: Ml, GuUpurss 
RCM rea ee. ee PS Pane LOS NESS 
RURRPE OT AOC are. aie a tse e bole os EO LOte 8.4 


We notice also that we see no indication of especial fertilizer in- 
fluence; thus, the extreme range of crop in 1882, the year the fertilizer 
was applied, was but 4.7 bushels per acre, and in 1882 but 6.8 bushels 
per acre for the uncultivated half-plats ; and 11.9 bushels per acre in 
1882, and 12.1 bushels per acre in 1883 for the cultivated half plats. 
The order of yield in 1882 and 1883 was as below. 


Uncultivated Half. 
1882. 1882. 1882. 1882. 1883 1883. 
Fertilizer. Plat. Yield. Fertilized. Plat Yield. 
800Tbs... 1A. 4 58.5 bush. 800 lbs... 1A. 4 70.9 bush. 
POU. LMAO OTT» 6 DOORS Pm LOA Wt GPa e 1:8 
Pee ene LOD. bso by GOO) fire AL 6b 65.6." 
NoGneai 3. is Wea 8 RA: Sa ae None.'ou. DAA Se BS SLA $€ 
200 lbs AR OSL Ba CS A00 MN Dsho A eA BoP 6410. % 
Cultivated Half. 
1882. 1882. 1882. 
Fertilizer. Plat. Yield. Fertilizer. Plat. Yield. 
BoOiba.... 1 A 4 -66.9-bush.- 1,600 Ibs... 1A. 5.67.0 bush. 
Peewee LA Os OO ce BOO Eo MELB A 4 ON GS Gx ee 
None..... ier LAL teas tat BOC nD Am Sih Oe Sinise 
400 lbs Aa Suga hn Se NGnG tenn bi Ane Lae bs alan Ss 
200 <‘ 1a Rb 2 2s BYE RON ZOO IDS. a LP Ae ee RO4s Gia uae 
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Although the influence of the fertilizer of last year cannot be esti- 
mated in this year’s crop of corn, yet it is worthy of notice that in the 
case of the potatoes the influence of the previous application was very 
noticeable. 

In plat four A. we had another trial of the effect of cultivation. This 
plat was also in corn last year, the upper half without fertilizer, the 
lower half with four hundred pounds of superphosphate per acre. As 
this plat was only in part occupied with crop, we can but estimate the 
yield per acre from the plants that grew at sixty-eight bushels for the 
unfertilized and eighty-three bushels for the fertilized plat. The yield 
in 1883; no fertilizer applied, the corn of the Waushakum variety, 
planted May 17, and harvested October 12. 


Plat yield. Yield per acre. 
The uncultivated half... .2.% 3.25 vee 223 Ibs. 44 ozs., or 55.8 bush. 
The, enltiyated, half a¢ «icit plist 421 oleae 209 “ 6% or 52.3) 4 


These results, be it observed, are in accordance with those derived 
from Series one A. 


Root-PRUNING. 


We find no evidence this year favorable to the breaking of the roots 
of.corn in order to influence crop. In order to render the experiment 
as decisive as possible, the operation was carried forward with great 
severity, the roots being. cut just before the heading of the plant by 
means of a lawn edger forced its whole depth into the ground at two 
inches from the plant, and on two sides. The effect was quickly 
seen in the cessation of growth, and the yellowing of the foliage, and 
the plants did not recover vigorous growth throughout the season. 
If excessive root-pruning of corn during growth be advisable in some 
soils, it certainly is not in the clay soil ‘of the Station. 

The yields were, for the twentieths acres: 


Sound corn. Soft corn. 


GEA a evans oak cus Not root-pruned :........... Q27 Ibs. 34 lbs. 
A AB Fh ae PL Root-pruneds ivisw west)... 131 ‘ oe 
ERY ny WE eas Ee Not root-pruned......... {eee Robe 46 ** 
15 eh DOA seat aes Pi Root-prunediwn...... div... lati ** 52 < 
11 A. WS a Not root-pruned............. R32 £< a5 <s 
CO | a Ae Rpot-prunediy..... 8... ves Aegon” 46 < 
11 n AY shihis oft Not root-pruned...........0.. ABR ¥S 26. « 
yea aot 0 BAR aA Root-prunedyal, . 3. -) bee 162° £* 36. *< 
LAS OE Es ie Not root-pruned... ........ R2B2 <* 32°66 
Sakis Sintec Root-prined’s 2 taaen sects 142 << Buch 
LIRA th AG te ire Not root-pruned............. Rea ae Gai re* 
fey cdebisatiists > i Root-pruned ..... - Aes 102055 a ek! 
117A Bae oe ae Oe TOGTERIIN GML» 5/0 lo wie, b we! ove Quine 42.5§ 
OT a Cage rae Root-praned yr -p =< olapricw sings » 102 8 49 << 


EFFECT OF FERTILIZER. 


In Series eleven A., we have data for studying the effect of fertil- 
izer left over from last year. . In 1882, these plats received fertilizer 
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as follows: Two A. one, two hundred pounds superphosphate, 
two A. two, four hundred pounds, two A. three, eight hundred 
pounds, and two A. four, sixteen hundred pounds. Two A. five 
received none. In 1883 no fertilizer was applied. The yield of 


sound corn from the not-root-pruned half for the two years is as 
below: 


Fertilizer in Yield per acre. 
PLAT. 1882. 1882. 1883. 
AN ec) 0 ag Swe we ase None. 38.7 bush. 54.5 bush. 
DMR Mars Sate Cs a cielve wa a cas 200 lbs. Ait, eee ae RE 
eee ee ol an 400 ‘< 4B oT 3 ey ae 
SAS aan 800 * 48.7 * 58.0 . §§ 
Ee os oa aha op. § nine,» 1,600 *§ at Ny BS EAL: ye 
Pero ac tetas. ie o's.5! ¢ crotg le 46.8 56.9 


We first note that there is about the same average increase of 10-1 
bushels, as seen in Series one A., with a variation of twelve bushels 
per acre between the plats in 1882, and 3.9 bushels per acre in 1883, 
and the increase in neither case seems commensurate with the amount 
of fertilizer used. | 

It is quite probable that the seasonal influence in respect to the ap- 
propriation of fertilizer is very great, as also in its relations to cultiva- 
tion, and hence there must exist such an uncertainty of a few seasons’ 
results as to forbid generalization... Both 1882 and 1883 were seasons 
of less than usual temperature, and 1883 of more than the usual 
moisture in the soil. ‘This seems a true explanation, as the potato, a 
plant for a cool season, showed influence of previous application of 
fertilizer. | ‘ 

DISTANCE OF PLANTING. 


To determine the best distance for the planting of corn is very de- 
sirable. It seems certain, however, that distance must vary with the 
variety grown, and with the rainfall and general climatic conditions 
of the locality. In general, this question must be settled for a local- 
ity by local observations. 

One of the difficulties which beset us here, as well as elsewhere, in 
plat experimentation, is the uncertainty which attends the interpreta- 
tion of results. It is hence worth while to present a study of dupli- 
cates, before giving our figures, and if we fail of a conclusion, yet we 
may hope to acquire some information as to the limitations to close 
experiment which prevails in this class of work. 

A series of plats, each of one-twentieth of an acre, were prepared 
and treated as duplicates, the fertilization being at the rate of four 
hundred pounds of superphosphate per acre. The D. series planted 
May 18, the E. series May 19. The variety Waushakum, six ker- 
nels in a hill, afterward thinned to four, and the hills forty-two by 
forty-four inches apart. 


Sound corn. Soft corn. 
dd nod Ce Spmeneainge ARIAS 2: ENP 227 lbs. 3 ozs. 39 1bs. 64 ozs, 
Cc ae Pa Dail gel la eae TUBT ir MeO nce ak Geen 
Bo apes RRR) lh ence 71s oneal on 12 bed Milaits Lowongan ok 4 
RET Lor... s «aisha eccia ciaa.e ce Toe es LO ene SES Le 2: LO aaa 


MER es Mesh. dtr ss eo s'es LOOP DE GOs eee 
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Calculating the yield of sound corn to the acre in bushels of eighty 


pounds of ear corn, we have — 
Yield per acre. 


Dalits SEE RON ag Bh Ue, ET SO a 56.8 bush. 


DORR ies AOIAIED are RIG Oh wh oe oath acre rr 49.5“ 
OND ahs oleae Cormeen bls ante ee de sieve Poke lara eh Cie cae 64.5 * 
FEO HGS PIR ee Nels. ore» HH SSE LPN saloe aes eee 49 0 

AVEPAGE oi cei nett) ve close Ditereieein es tls is oles ate 53.4 


In order to understand these figures we must see whether the varia- 
tion is greater or less between these separate plats than between the 
individual plats. Harvesting each plat in two portions, and calculat- 


ing the yields per acre, we have — 
Right-hand half. Left-hand half. 


Wear. Ge re/sislae ote ale spe eats gee ener 55.4 bush. .58.2 bush. 
Rt a erris ates ninth ca eta ane eas eee ip Wel eR et Sena 
ES AE aie A: Sek rac aimR Rs end lagh yn ts Oa ae is Behe et 4 
POEL) Relves aso our cia tere te pie estore tnt tis a eee 48.9." % BO Age 
Meee hun baie Sie ius all Uaioe peace eater ia how Resale 41.3 -** 
PAW OTA G tiers ae wrelaice oeere ke tate ere etnias 54.8 “ Dhow Sta 


Ag the variations between the plats are greater than the variations 
between their half-plats, it seems evident that there is a difference of 
soil which prevents the plats being considered as duplicates, and D. 
one and D. two are no exception to this rule. If these plats be con- 
sidered as four of half size, we have for yield from left to right, fifty- 
eight bushels, fifty-five bushels, forty-seven bushels, fifty-one bushels, 
which order of figures confirms our conclusions. 

It is thus seen that we have no reliable data for interpreting the 
yields from corn planted at various distances, and that only when the 
variations are very large can we be justified in claiming a true 
difference to be ascribed to the planting, and this only in terms of 
greater or less. 

In D. two we had hills 42 x 44 inches apart, in D. four hills 21x 44 
inches apart, and in D. three hills 44x84 inches apart. ‘The yields 
were of sound corn — 


SPACES, Plat yield. Bushels per acre. 
ADM AA Ms ICD ee veiek hue ee 198 lbs. 2 1-2 ozs. 49.5 bush. 
BASRA DEN BPR Maas eee craic 123 * 4 i SO Oe ae 
Oe AA Te Da SA) eh ce oh * LOB! et Ou Lee 49:35 WOE 


We see here no gain in crop through the closer planting, but less in 
crop from the distant planting. , 

What these figures mean I hardly know for D. six, a duplicate of D. 
two, except that pig weed was sown in the intervals on July 2, yielded 
two hundred and forty-seven pounds and three ounces of sound corn, 
or 61.8 bushels per acre, exceeding D. two by twelve bushels, D. one 
by five bushels. Unless we are prepared to assert that the gain over 
D. two was produced by the presence of weeds, we hardly should claim 


Pte Tae tay 
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hat the equivalence of crop between D. two and D. fou was nradacon 
‘ by the difference in planting. 
We have for other trials upon twentieth acre plats : 


Yield sound corn. 


K. 4. Hills 2.x 2 feet, 4 kernels 1 in a ALL crta user nse 113 lbs. 15 1-2 ozs. 
EMER. X QIN OL Gy Nee ee AN Lg ally AG FS 2 : 
HK. 6. Drills, 9 rows, 1 kernel each aa DSO al eeu LTS A eae 
Pe Dele cL es Hae Gar an ee eae Lae ee IES Tei ee 
CG STD LT ae a Coil Ge dat Pt a ms 0s iiekae A 0 ‘s 
ewes Oy 66) QB 88 RSD ah es eu eee DON eS bad 
re ee Duis eR oe 8 GE Ae Sanit Aaa ye VES WANG a UAW Rates. 


If we calculate the number of hills per acre of four kernels each, we 
have for a table— 


Yield. 
D. 3. 1700 hills per acre, or 6800 kernels Paes nea Neel 30.8 bush. 
Be l0r 3420, LaGOulues cea aetna cn Ale 49.0 
HK. 12. 3420 7 i PACSUN cmctote sherata a hack AP Bn 
D. 4. 6840 es $f AD OW ele Paria Clea ee anh aate AD eee 
K. 4. 10880 rs “ AOR Hi cee Aes aU anger ae 28.79.) 788 


So far as these trials indicate we may believe that three and one- 
half by three and one-half feet is the proper distance for the kind of 


corn we used, although D. four with half the distance gives equal - 


results. 

The maize plant is, however, a great evaporator of water, and in a 
dry season close planting may hence he very injurious. In order to 
illustrate this we bring together equivalent trials of 1882, a dry season, 
with those of 1883, a wet season : 

Yield per acre 
1882. 1883. 


Hills 2x 2 feet,4 kernels to a hill............ % bush. 28.5 bush. 
“8 1-233 2-3 feet, 4 kernels'to a'hill ....° 49.7% 49.5 < 


Taking kernels planted per acre, in very near equivalents, we have: 


Yield per acre. 


Kernels planted. 1882. 1883. 
RAIL) aioe km. ocd ella vig wha tithe atbiete oe ote 19 bush. 30 bush. 
EPRI AOU No Ui igre te, Sigg ie wlShe os pie hae me DO AnS AQ bi§s 
SEL IC) rctie wei ods) Mualaicota tess ew cle ashe Avecece ; Biche Out oa 
WEEDS. 


The influence of weeds in the growing crop of corn seems, pro- 


-ductive of injury, not only from their uSe of the food supply of the 


soil which might otherwise be appropriated by the maize plant, but 
as well from the shading of the ground and the consequent lower- 
ing of temperatures. We had one plat, E. eleven, upon which the 
Waushakum corn was planted and left to shift for itself, The weeds 
soon covered the ground, and the corn attained but little growth, and 
appeared yellowish i in foliage throughout the season. ‘Ihe yield of the. 
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twentieth of an acre was no sound corn, and but nine pounds and a 


half ounce of soft corn. An adjoining row of corn, planted in the 


interval between this plat and the next, had weeds encroaching upon 
one side, while the other side of the row was kept hoed. This row seemed 
to differ but little in appearance from rows in the clean plats along- 
side, and the damage caused by so much of its root area being occu- 
pied by weeds seemed trifling. The same observation was made with 
the sorghum plant. If weeds did all their damage through the robbing’ 
of the soil, then but a small quantity of fertilizer would be required 
to maintain the soil in its condition as against the loss by the weeds ; 
as, however, the application of fertilizer does not produce this effect, 


we must presume that the damage from weeds is from some other 


cause. When the coolness of the shaded soil, as compared with the 
exposed soil, is considered, we may well have it suggested to us that 
weeds damage much the corn crop through the keeping of the soil 
temperature below that proper for the best development of the plant.” 

Of one thing, however, we may feel sure. ‘The abandonment of a 
crop to weeds is not only ruinous to the yield, but is as well wasteful 
of labor which thus becomes fruitless. 


STOLEN CROPS. 


We had three plats designed for the study of the influence upon the — 


main crop of growing beans and pumpkins, but the nearly complete 
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failure of the bean and pumpkin seed to form plants vitiated the ex- - 


periment, and hence the three plats may be considered as duplicates. 
Plat D. eight, planted with Waushakum corn and beans, yielded but 
four pounds eight ounces of beans, and D. ten, corn and pumpkins, 


yielded but twenty-eight pounds of pumpkin. The yield of corn was : a 


ae 


Sound corn. Soft corn. 
POE e tee site els a ee agials ales ‘188 lbs. 8 ozs. 47 lbs. 134 ozs. 
MD Bras) tpi h. tene hits Li soca'e iets eave 161>-$6 14. 94° SDB ae 
BRORLrcier alee hath oh dea etole'taro/eim are ole 119 $60) Lh! COU aon 
The figures calculated to the acre read for the sound corn: ~ 

i Pc} RE Ca Sey alee test is RS i 47.1 bush. 

MID BN.) oh Ste 014. 3c bale’ ete elena Vals wtp": sate Ce a ammneee 40.4 < 

PORNO Pc iets Se ORR acs Fle oti aie see ae 29 28 ese 


While we can hardly suppose that the few pumpkin vines that grew 


were productive of great injury, yet we find a great falling off of crop — 


a 


~ upon the pumpkin plat, and a greater variation than occurs between ~ 


other duplicates. We cannot believe that the presence of the beans 
added to the corn crop, but must rather believe the difference between 
D. eight and D. nine falls within the limit of variation incident to the 
system of plat experimentation. 


DEPTH OF PLANTING. 


On May 18 we planted one row each of Waushakum corn at different 
depths. ‘lhirty-eight hills in a row, and six kernels in a hill, or two hun- 


dred and twenty-eight kernels in all. ‘he vegetations were as below: 





- 





oc ee ee kaa 
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Number found Growing at Dates. 

DEPTH. May 29. May38l. Junel. Juned. June 22. 
One- fourth of an inch,........ 69 139 151 146 130 
OS aid RES CI A 53 143 L603 175 14950 
Berga ITC Ose! oes 6 Spee PROS 1 71 hy 160 148 » 
MUEEITIGNES . 5, statue's de c4,a's* « 0 15 27 117 135 
BOM ANONeS.)" 2.2... yeh eee 0 2 2 ABT OO 
MIPEVOPENOIES, 5: 9. cis fice se se ceg ee 0 0 1 Toa 91 
ETMEOU ORG oi sc ora he bk oe ernie 0 0 1 4 AY 
BPE RECS cies eo a Sck ogo wea 0 0 4 11 26 
UTES 0550101 ae 0 0 3 9 36 


The loss in the plants was mainly occasioned by the heavy rain of 
June 18. In general, however, our counting of vegetations shows that 
all the seeds that vegetate do not form plants for crop.e ‘The losses 
‘come in cases from defective vitality, in cases from insect ravages, but 
mostly the former ; exceptionally, as in our present case, heavy rains 
wash the soil, and ‘uncover or earth over the young plants. 

These rows were harvested October 12, and yielded of ear corn — 


ROW. Depth planted. Sound corn. Soft corn. 


Lg ae at 1-4 inch deep..... 46 lbs. 11-2 0zs, 121bs. 6 OZS. 
Baie io 1 OPT pun eee ble pee D ERG RED et as Ws i 
a Pea aaee De Lh ead ae TODD oy HA La. 166 Napili es, ‘ 
VOR pete: ba asatatcs BO) 20 $ SiGe oy 
eee 4 Sao ong waar 34. 2 cs aa ay? a 
Tp A ie 5 Soaks sid DOs «ES nN oa ey Bl 
Britain's oa Sa AS Wiehe ae 24 141-2 *§ SSS et Oc Temes se 
RS Ee v4 A ONE REISE Foye Gh 6 Pei BSS ae Fe o 
Le 8 hat Ct le Lop som 4 = Oe aka iice 


_ As the number of stalks varied greatly’ in the different rows, we will 
calculate the yield per one hundred stalks in pounds of ear corn. 


ROW. Depth plantcd. Sound corn. Soft corn. 
UN ae Ee a 1 es aa dS OR at NSP pee ye 35.4 Ibs. 9.5 Ibs. 
113) ae | ete EN DOU ee cee 83:5 ESE 
Dh RSS Spee A INCNES oy fa eee els seed ear tOveae ee G2 SS 
Be i... 25 CRO as RE es a BES BPO 6), MeGn Qe 
Me he alt aicic.e 6 6 tee Wit MRE GG Ios shee NO We setae 8 Dy Does 63 8ic 
MERE SNe: diate sie s0;~ Pen a ete wilela: auand Gdsiereratyocds 43.7 O57 hac 
Dada 207) asic 0 Meo moe TA arti rela 3 ike Wes dey fa shee aT AYE it 18545055 
ss ies io ve: Pete. but Piven e peso b. pate Oar cel eee 30.6. 
Eo a aa Ra ht Hi heer haal(es Sal vb hielie 42.3 29 6d ;5* 


It is thus seen that the great loss from deeply planting corn came 
from the loss of plants, and not so much from the unfruitfulness of 


_ the plants. It will, however, be noted that where few plants grew 


these plants had a larger area of soil for occupancy, and better con- 


Buon: ay growth. 


VEGETATION OF CORN. 
The seed, Waushakum corn, used was of high germinative quality. 


Tests showed that one hundred per cent grew ‘under conditions of the : 
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germinative apparatus. In order to observe the per cent that escaped — 
the perils of the soil and other conditions, we counted the kernels 
planted, and those which formed plants for crop, upon plats EH. six 
and EH. seven. In E. six we had two thousand three hundred and 
seventy-six kernels, in drills; of these two thousand and nineteen 
grew, or eighty-five per cent. In E. seven we had one thousand one 
hundred and eighty-eight kernels planted ; of these one thousand and 
six grew, or eighty-four per cent. 

Calculating the variations in the number that grew in the nine rows, ~ 
we find for E. six, a variation between the greatest and least vegeta- 
tion per row of twenty-seven per cent; in E. seven, of eighteen per 
cent. 

In E. six we had two hundred and sixty-four kernels planted per 
row. ‘The greatest number which formed plants for crop was two 
hundred and forty-three or ninety-two per cent; the least one hun- 
dred and eighty-one, or sixty-eight per cent. : 

In EH. seven, we had one hundred and thirty-two kernels planted per 
row. The largest vegetation in a row was one hundred and twenty- 
two, or ninety-two per cent; the least one hundred and one, or seventy- 
six per cent. 


WHEAT. 


Through the extensive winter-killing of the wheat upon our plats, | 
and as also in the varieties planted, we must call our wheat trials of . 
this year a failure. The quality of the small crop we obtained was 
very poor, the kernels being shriveled and of light weight. 

Last year the Station secured twelve carefully selected samples of 
_ wheat of various and mostly unknown kinds, for the purpose of en- 
deavoring to obtain a new seed wheat. Hight of the twelve samples 
included kernels in the head, while four of the samples were of 
threshed wheat. The wheat obtained was of very superior appearance, 
both in the head and in the development of the kérnel. ‘These 
samples were pianted, one kernel in a place, at one foot intervals, at — 
various dates, as received and we have to note some curious facts, as 
may be further studied in a table which will be given further on. 
Number two is the Black-bearded Centennial variety ; number three 
heads of Clawson ; number ten the premium wheat at the New York ; 
State Fair of 1882. The other samples are unknown varieties. We ~~ 
must first call attention to the small number of kernels which vege- 
tated, varying from twenty-seven to ninety-eight per cent, the average 
being fifty-three per cent. If, then, but fifty-three per cent of the 
seed vegetated under the careful conditions of an experimental plat, 
we may assume that last season there must have been a far greater j 
loss in actual field culture, and we therefore have a seeming explana- =~ 


a le 


tion of the discrepancy that often appears between the quantities of 
seed recommended by experience, and that quantity which is often 
recommended by theoretical considerations. We can further see that 
heavy seeding may, in some seasons, result in thin seeding in effect. 

| By counting the plants at date, we obtain the per cent of the plants 
that survived the winter, and we find here a variation from seven to. 
ninety-five per cent, the average being fifty-four per cent. Thisigs ~ 
equivalent to saying that upon our experimental plat, under excep- 
tional care, but about one-fourth of the seeding became avatlable for. 
crop. | 
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An inspection of the table will also show that under the conditions — 
of the last season late planting was not only advantageous to the vege- 
tation of the plants, but also to the winter survival. 

We will also call attention to the fact that the much-vaunted Black 
Bearded Centennial wheat gave the smaliest percentage of vegetation 
and the smallest number that survived the winter, and in our last 
year’s trial as a spring wheat we also met with failure. 

Numbers eleven and twelve, and four and five, are duplicates of two 
varieties, but we are unable to assign the duplicates to their proper 
numbers. If, as we suspect, number four and number eleven are 
duplicates, as also number five and number twelve, we note that thirty- 
three per cent of the early planted number four, and seventy-two per 
cent of the late planted number eleven vegetated, while forty-seven per 
cent of the early planted number five, and ninety-eight per cent of the 
late planted number twelve, vegetated. In survivals we note seventy- 
five per cent of the early-planted number four, and ninety-five per cent 
of the late planted number eleven, sixty per cent of the early planted 
number five, and eighty-two per cent of the Jate planted number twelve. 
We also note on averages that of the seven samples planted September 
19, forty-five per cent survived. Of the three samples planted September 
23-30th, forty-seven per cent survived, and of the two samples planted 
October 3, eighty-seven per cent survived. 


‘TABLE. 
Per cent 
Plants Per cent. of vege- 
No. Planted. No. kernels Vegetated survived vegetated tated 
planted. last fall. winter. which 
survived. 

People MNCE AG oes cosas LBL 4] 30 

2. nf LG ROE RE 158 43 3 a0 7 
5] 2 ICT ies ese 114 43 di 3” 20 
4 ve 21S Ln gee 36 12 9 33 16) 
5. es 1 0S Lo a RE aie AY 22 13 AY 60 
6. ra UME 5 Sa Nos. aust 47 20 16 49 70 
7 ae 116s put) Aaah 28 15 8 53 53 
8 re BO A Te ctu ore 114 87 24 76 28 
Bich ASS BRE Where dckte. is 114 76 a2 66 29 
10. vie 3) Se ae aR oe 116 84 71 72 84. 
11. October ARTS Dre 58 42 40 72 95 
12. st Fs eee Ur ety 58 57 4” 98 82 

BARLEY, 


- April 23 and 24 a number of varieties of barley were planted, in 
order to study the prolificacy under equivalent conditions. The drills 


or rows were two feet apart, thirty-three feet long, and about twelve 


kernels planted per foot. 
The yield per row was as below : 


VARIETY. Pounds of screened grain. 
Pam se UC NCVALMECT Si oic Scie is dara. bc wrpcgisic we evs's 0% SS La ares 
MEEPEUI OLD a vets Riehy lees ploiiche 1s alte we aioe eth aie ececkee Te Qa gies 
PVE IAUVEN  N ee Ue siege vila 9,5) 0y6 shay e/a (hele gia ain is “di aLOG Nes 
Naked or Hulless...... eee ea Meal Red wa ey ta dial a 


T wo-rowed os er 0 @ eerzreeveesee 20222 FF CFT SHH THOS HOD 2 . 2D wf 
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The barley on a series of these rows was root pruned just before 
heading, one row having the roots cut with a spade along one side, 
and another row along both sides, which we shall designate as half- 
root-pruned and root-pruned in the table which follows: 3 


~ 


Yield per row. 
No cultivation, Half-root Root 
Ibs pruned, lbs. pruned. 


lbs. 

ASIC ELE ogsunte cats dea et een ieee apt 1.69 1.19 
CU TEOES EES GE GR RR eg tg AN iy oe sgh 2.06 2, 25 
POUIVE SRI DE VALCL. ook os cared le allem DOL 3.25 3.00 
TRO PREO ME ccs 2 00'X p20 acto ie Rho cies eek at 1.25 | 2.06 
METAL ITIL IS, 30s ecu Giese 4p Ui Slee Mito dara et alte 2.06 1.44 1.44 © 
MELO: ELULLOGS s 06 hee ciah ral onus es, & tet ate 147 1.50 La6e. 
Bplevich mm Perial st. cru'.do sh ond ietererean eins tes 2.19 ale 
EE OWO=LOWEG. » cicie Sue id dhe, oa bets a a eee eee ee 2.20 2.37% 2.12 


The influence of the excessive cultivation is thus seen to be detri- 
mental in some cases, and advantageous in others, if it is proper to in- 
terpret these, in general, small differences as having a meaning. If 
we take those with full records, we find the crop for five rows of the 
uncultivated to be 10.34 lbs., of the five corresponding rows half-root- 
pruned 10.75 lbs., and of the five corresponding rows root-pruned 
10.18 lbs., the differences being too slight to have meaning. Between 
the crops from the eight rows half-root-pruned and the eight rows 
root-pruned, the difference is 0.95 lbs,, scarcely sufficient to justify the 
conclusion that excess of root interference diminished the crop. 

The only conclusion to be drawn from this experiment is, that the 
experiment itself is inconclusive. . 

We may, however, infer that varieties differ in prolificacy, and that 
which variety we use for seeding is of consequence. 


FORAGE CROPS. 


Maize seems the established plant for forage purposes. The variety 
planted at the station was the Southern White, and the seed in gen- 
eral germinated well. The areas, one-twentieth of an acre; the fer-. 
tilizer used, four hundred pounds phosphate per acre, broadcast; the 
-planting four kernels to the foot. Planted May 30, vegetated June 7, 
harvested the last of September. D. seventeen, HE. eighteen and H. 
eight, designed as duplicates: 


Yield per plat. Calculated per acre 


he ny ee A Le OLY fd: Pa ee eed eens 1761 Ibs. 17361 tons. 
BMA nte en es atk A 2s STEN, ema m 1489. ‘<< 14.89 .*% 


“OT SEL BOTs UA MARR MN Le 1553 « 15.53) 4 


In plats D. eighteen and EK. seventeen we planted Early Amber sor- i 


ghum for comparison of yield with corn, four.kernels to the foot. The 


yield was: + \ 
Yield per plat. Calculated per acre. 

<A Alb BSE et Ra ar RIT SAAR yc Pa ae dp 1131 lbs. 11.31 tons: 

URL ey ihn dis Lota Wy acti aaah at erly Ol Peppa 11,38 ae 
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The comparison between the maize and the sorghum is between. 
equal plantings; the sorghum, however, germinated poorly, while the 
maize germinated well. Through oversight the missing seed were not 
counted. We herce have a comparison extremely unfavorable to the 
sorghum, even under the assumed circumstance. Indeed, sorghum for 
fodder will do better when planted far more thickly in the row than 
corn. 

The analyses of these forage plants gave the following results : 


Whole plant. 
Southern Early Am- 
White Corn. berSorghums: ' 


oe eS a oN ee oles 81.46 75.04 


IEEE B NE 18s hg oars o's eG, 0 ule’ ob enele o/b otae TE6 .69 
Reta OL QD) oe seo Yet dial efe oan ewe 1.02 1.03 
MMs ee, Lo cleo de a oe cieim Y's 0 erates 5.98 5.81- 
UMM EV AGU 5 5 '<)5 cis cksce ec vee k etek On aoe nieoe 9.73 17.03 
PPR OUNOLPGXITACL).s ci. y'sis'ac) seas co eae eh ves . 70 . 40 








' 100.00 100.00 


If we calculate the yield of albuminoid per acre, we have 326.6 
pounds per acre in the corn crop, and 233.2 pounds for the sorghum. 

In plat KE. nine corn and sorghum were planted together, three ker- 
nels of corn and six kernels of sorghum, in hills forty-two by forty-four 
inches apart. ‘The germinatious were poor. While one thousand and 
twenty-six kernels of corn were planted, but seven hundred and seventy- 
five grew; of two thousand and fifty-two kernels of sorghum, but one 
thousand six hundred and twenty-one grew. ‘The yield was, actual, 
one thousand pounds corn, two hundred and forty-seven pounds sor- 
ghum forage. Total per acre, 12.47 tons corn and sorghum forage. 

Calculating the missing hills on the same ratio of. yield, we may 
figure one thousand three hundred and twenty-three pounds corn 
fodder, and three hundred and twelve pounds of sorghum forage, 
total one thousand six hundred and thirty-five pounds, certainly not a 
bad showing for a meslin crop, but through the circumstances of the 
season far from satisfactory as an experiment. 

In plat EK. thirteen we had trial of the Soja bean, planted May 18, 
in drills forty-four inches apart, four beans to the foot, except in two 
of the nine rows, from lack of seed. The yield of dried forage was 
two hundred and eighty-six pounds, or 2.86 tons of Soja hay per acre. 

The analysis of the Soja bean, whole plant, as gathered September 
26, the beans formed, but in the milk was as below: 


; f Fresh state. Dry. 
Detter cia i's obo ¥ es eo onsets PR stat Pode aig ium eunce e 70-41 Paks 
oy TESTS REGIS i el esa a ec tere te ee he 2.580) 8.71 
Albuminoid (N.x 6. 25) Be rs fi a ao etigu ahs Rive 5s 040 oe 2.20 7.44 
NET EYRL IS hee ia Voinby ss Greet ois nels «Cadi 'c Wis sharers ae 7.93 26.80 
aa PLING Wie Mat eelit ns mitted: inde sialein nate poaans ¢>0 16.01 54.11 
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Allowing the air-dry crop to contain twenty per cent of moisture, the 
yield per acre of dry substance was four thousand five hundred and sev- 
enty-six pounds, containing 7.44 per cent, or three hundred and forty 
pounds ofalbuminoid. The largest yield of fodder corn here reported 
contained but three hundred and fifty-nine pounds. The Soja bean, 
therefore, yielded nearly as much in chemically nutritive value as did 
maize. ‘There is much woody matter, however, in the Soja bean 
plant, and experiments in feeding must determine its actual value. 

‘T’he season was so cold and unfavorable that the cow peas did not 
fulfill the expectation raised by last year’s trial. As far as this year is 
concerned, these beans offer no inducements toward their general use 
for forage purposes. A warm summer would, perhaps, however, de- 
velop a different judgment. 


SUNFLOWER. 


From a late article in the Drug Reporter we obtain some statistics 
relating to the growing of the sunflower as acrop. In Italy its culti- 
vation is confined to the neighborhood of Piove and Conegliano, in 
Venetia; in Russia the plant is most extensively grown in Kielce and 


' Podolia, and the district of Birutch in Voronej; the production of 


seed is now estimated at 288,000,000 pounds from an area of 216,000 
acres, or about 1,325 pounds to the acre. In Tartary and China it is 
cultivated in immense quantities, but no actual statistics are availa- 
ble. In Mysore, India, one acre of land gives 1,288 pounds of seed, 
which yields forty-five gallons of oil,.which is there compared to pea- 
nut oil, and applied to the same use. ‘The Russian seed is expressed 
on the spot, and the oil is largely employed for adulterating olive oil. 
The purified oil is considered equal to olive and almond oil for table 
use. 

The chief industrial uses of the oil are woolen dressing, lighting, 
and candle and soap making; for the last-mentioned purpose it is su- 
perior to most oils. It is pale yellow in color, thicker than hemp seed 


oil, and dries slowly. 


Experimental culture in France gave a return of 1,778 pounds of - 


seed, yielding fifteen per cent of oil and eighty per cent of cake from 


an acre ; but the product varies considerably according to soil, climate - 


and culivation, and the average may be roundly stated at fifty bushel 
of seed from an acre, and one gallon of oil from one bushel of seed. 


The percentage of oi] to seed ranges from sixteen to twenty-eight, and | 


that of husk to. kernel from forty-one to sixty. 

In Russia the seed is drilled into lines eighteen inches apart, and the 
plants are thinned out to thirty inches apart in the rows, thus giving 
about 11,000 plants to an acre. ‘The quantity of seed required for an 
acre is forty-six pounds. 

The station crop of 1883 occupied a plat of one-twentieth of an 
acre area, and was planted four kernels in a hill, the hills forty-two by 
forty-four inches apart, and was cultivated during growth the same as 
corn. The soil received at the rate of four hundred pounds of super- 
phosphate to the acre. Planted May 18, vegetated May 31, harvested 
in September, and the seed beaten out and measured and weighed Oc- 
tober 25, the yield being two and one-half bushels, or fifty-seven and 
and one-half pounds; expressed in acre yield, fifty bushels, or 1,150 
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| pounds, the seed thus weighing twenty-three pounds per struck 
bushel. | 


From not having facilities at the station for expressing the oil, we | 
must be content with the results of analysis. Dr. S. M. Babcock 
found the seed to contain 20.52 per cent of the oil in the air-dry seed. , 
One hundred seed in air-dry condition weighed 187.7 grains, and con- | 
tained 49.1 per cent of husk, and 50.9 per cent of kernel. The com- 
plete analysis is as below: 


Air dry. Dried. 
ACS at) A ae ROR ENY ete cibve ye halts shia a ae il oy cre te tlaear eg 
Pee o Velc sue eens s MEL UE ee er mle 3.00 3.43 
I MMAETER RPLCL. (CIN AXE OS 24/16 '.% ola.) s ca vw ats a /aye ey ooge t 15.88 18.19 
MME ee NSS RNs we ate wala 8 ote’ n'as sls aa ey 2 ead Us fa be 5 
UMD EEPEO OXITACT (02/0 oy sieve a S's o helen oh ae iber ial 21.43 
Hat (ether extract).........4. ReUP vataaiclelardsals fee! e ye 20.52 23 .50 
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The sunflower crop, however, has difficulties in the way of curing. 
As the plant ripens late in the season, the heads must be placed under 
cover to prevent waste, and they contain at this stage much water. 
We dried our crop by spreading the heads upon a floor, without piling, 
and as soon as the seeds were sufficiently dry they were shelled out. 

As this has been a very late season, it is possible that in a more 
favorable year the seeds might be shelled off at the time of harvest. 


GRASSES. 
Our grass plats are not, as yet, in order. Through the difficulty of 


-obtaining pure seed of the varieties, it became necessary to sow such 


seed as we had in drills, and when the grass was in head and could be 
recognized, to weed out those plants not true to name. As we secure 
uniformity of variety to a plat, it is our intention to allow the drill 


intervals to be occupied, and thus to acquirea sod. On account of — 


the clayey character of the soil, this weeding can only be effected after 


a.rain while the ground is soft. 


The growing of grasses upon a small scale and without mixture 
affords insufficient data for the formation of an accurate judgment 


concerning values, and notes must be supplemented through the ex- 


perience gained from watching the species as growing in nature and 
under cultivation. The crowding of grasses seems to diminish the tuft- 
ing of those species which have a tendency thereto, but yet, as a matter 


- of common observation, the non-tufting species of grasses have ever 


been more popular for the purpose of cultivation than those which 
form tussocks. 

The value of grass for cultivation seems to depend upon the foliage 
and upon the roots. ‘To secure the greatest economy, species of grasses 
that root within different areas of soil should be grown in common, 


especially for pasture use. The June grass is able to withstand severe 


drought on account of its deep-rooting habit. The timothy grass seems 


only to be grown successfully by itself in rotation with wheat upon . 


our richer soils, as its roots occupy the same area as do the roots of the 
wheat plant. If a section be cut through rich, natural pasture, and 
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the plants growing thereon be studied, it will be found that many 


species of plants are crowding each other, and that through a kind of 
natural selection the plants are so arranged that the various areas of 
the soil are nearly equally filled with the various roots. ‘To define the 
areas of soil occupied by the roots of the various species must receive 
the attention of observers before the proper mixture of grass seed for 
varied uses can be recommended. With this explanation we offer the 
following notes, using the names under which the grass seed was 
obtained. | 

Agrostis canina.— Brown Bent or Dogs Bent grass. Planted April 
10, 1882. In bloom June 28, 1883 ; seeds ripe July 31. It seems to 
have no especial agricultural value. 

Agrostis vulgaris—— Redtop. Planted April 10, 1882. In bloom 
June 29, 1883 ; seeds ripe July 31. Thisisa very valuable grass, much 
grown in the Hastern States, but has not done well upon our plats. 

Aira caespitosa.— Planted April 18, 1883. Vegetated May 19. Does 
not offer promise of being of agricultural value. 

Alopecurus pratensis.— Meadow Foxtail. Planted April 10, 1882, 
vegetated in twenty-two days, and was in bloom July 7.. It grew with 
but moderate vigor. It survived the winter well, and gave the earliest 
growth of any of our grasses in 1883, on April 18, being ahead of the 
other varieties, and on May 4, a few bunches coming to head, but in 
bloom only on June 11. Seeds ripe June 29. Although tall and 
_ moderately leafy, it yet seems light in proportion to its bulk, It would 
seem to be a valuable grass for early pasture, while its aftermath being 
superior to its spring growth, recommends it still more highly. 

Anthoxanthum Puelii.— Planted April 18; 1883. Vegetated May 
11, in bloom July 20. A small grass resembling A. odoratum, and may 
~ perhaps find place in lawn mixtures, as it is of vigorous growth. 

Avena elatior.— 'Tall Meadow Oat Grass. Sown April 10, 1882, in 
drills, vegetated in twenty-four days, headed June 28, and bloomed a 
- few days later. ‘The first year a rather coarse grass with scant foliage. 

After being cut the aftermath superior to the first growth. Survived 
-the winter, and started medium early this spring. Its adaptations seem 
rather for use in pasture mixtures than as a cultivated grass. 

Avena flavescens.— Yellow oat grass. Planted April 12, 1882, vege- 
tated May 10, in bloom July 20. As planted in drills 7+ offers little 
promise of value. 

Bromus Schraderii.— Rescue Grass. Planted April 10, 1882, in 
drills, vegetated May 3, headed June 28, and seeds ripe July 29, when 


the seeds were gathered and the plant cut down to the ground August -~ 


20; a second growth, larger than the first of many other grasses. On 
September 4, headed for the second time, and the seeds ripened before 


winter. A coarse, vigorous grass, not prepossessing in appearance as — 


compared with other grasses, but furnishing considerable fodder. It 
is an annual. In 1883 the plant was found re-seeded from the drop- 
pings of the late seeds, but the growth this year has been slow. ° It 
seems to possess but little usefulness in the presence of our better vari- 
eties of grasses. This year in head June 21, and seed ripe July 31. 

Cynosurus cristatus.— Orested Dog’s Tail. Planted April 18, 1883 ; 
vegetated May 17. 

Dactylis glomerata,— Orchard Grass. This was sown April 10, 1882, 
and vegetated in twenty-two days. It grew vigorously and well 
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throughout the season, but did not bloom. It, however, showed strong 
evidence of its tufting habit. It survived the winter well, and started 
into an early and vigorous growth, being exceeded, however, in earli- 
ness, vigor and amount of early foliage by the Meadow Foxtail. It 
bloomed June 11, 1883. Its habit of growth seems to unfit it for use 
as a cultivated grass, while yet it possesses its adaptations, which would 
reconmmend it, as a mixture in pasture seeding. Its seed ripe July 10, 
or earlier. 

Festuca eatior— Tall Fescue Grass. Planted April 10, 1883, vege- 
tated May 2, bloomed July 7, but a few heads growing, and no seed 
noted as ripening. ‘This is a dense, vigorous, succulent grass, afford- 
ing a vast quantity of short herbage the first year from seed. Its suc- 
culency retained well into the autumn, but a bunching habit to the 
stools. ‘This first year indicating value asa pasture grass. It came 
through the winter well, and the second year’s growth, but emphasizes 
our previous remarks. In 1883 it bloomed June 14, and seed ripe on 
July 10, or earlier. 

Festuca ovina—Sheeps Fescue. Planted April 18, 1883, vegetated 
May 15. The planting of 1882 showed the flower head on May 11, and 
in full head May 27, and seed ripe June 29. This grass is of a deep 
blue green, the blade folded. It may find place as a pasture grass. 
Festuca ovina tenutfolia.— Planted April 18th, and vegetated May 
27th. Smaller than the preceding, and of less vigorous growth. 

Festuca pratensis.— Meadow fescue. Planted April 18th, 1883, 
vegetated May 10th, in bloom July 20th. ‘The planting of last year 
was out of bloom on June 29th. An excellent appearing grass for 
pasture use. 

Holcus lanatus.— Planted April 18th, 1883, vegetated May 15th. 

Lolium pacyw.— A grass which last year was of great promise, but 
it nearly entirely winterkilled. On July 16, 1883, a few surviving 
stalks were in flower. 

Lolium perenne, var. Devon Haver.— Planted April 12th, 1883, 
vegetated May 4, and bloomed July 16. A dense growing grass, ap- 
pearing eminently fitted for lawn or pasture use, but we cannot speak 
well of it until we know whether it will survive our winters. 

Phalaris arundinacea.— Reed Canary-grass. Planted April 18th, 
1883, vegetated May 19. Did poorly. 

Phieum pratense.—Timothy. Planted April 30th, 1883, vegetated 
May 15th, bloomed July 20th to 31st. 

Poa aquatica. — Planted April 18th, 1883, vegetated May 26th. 

_ Did poorly. 
a Poa memoralis.—Wood Meadow Grass. Planted April 18th, vege- 
tated May 19th, in bloom July 20th. Last year’s plantings were well 
started on April 18th, and out of bloom June 29th, the seeds ripen- 
ing July 31st. 

Poa pratensis. —June Grass. Kentucky blue grass. This, from 
last year’s plantings, has spread more outside of its drills than any 
other grown here. It came to head May 27th, and seeds ripe about 
July 1st. 

-® Poa trivialis. —Rough-stalked Meadow Grass. Our last year’s 
_. plantings were in bloom July 20th, the seeds ripe July 31st. Ap- 
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. pears to possess some desirable qualities for, cultivation, i xtures | 
with other grasses. a PIL 

| Poa serotina. — Fowl Meadow Grass. Planted April 12th, 1883, ity 
vegetated May 8th. — 

The Alfalfa and Lucerne of last year’s plantines Conia ertiad growth 
early, and was in feeding condition April 18th. On June 15th in 
bloom On May 11th, the Lucerne was at least double the growth of 
. the Alfalfa. On June 29, the foliage of both the Alfalfa and. Lucerne © hae 
were attacked by a blight. On July 31, the seeds were ripe in the — 
earlier pods. These plants grew well, and furnished abundant forage. — 
Tf a whole field did as well as our plats, we certainly could recommend 

‘its use. While these two names are botanically but one pieny medicago + ; 
bs eal yet we find a Bue variety difference. — . ay 
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REPORT OF THE CHEMIST. 


The work accomplished in the chemical laboratory of the station 
during the past year comprises the following analyses and examina- 


tions: 


103 


Food as nas ——(a.) 49 analyses of fodder plants, feed, seeds, 
fruits, ete. 
(0.) 30 analyses of individual stalks of corn. 


» Milk.—- Cy. 48 complete analyses of the mixed morning and — 


evening milk from the four cows, during the 
feeding experiments, and determinations of the 
specific gravity, per cent of cream and solids of 
each milking of the same period. 

(0.) 5 miscellaneous analyses. 


. Sugar.— (a.) 9 estimations of sugar in the j juice of corn stalks. 


(d.) 22 estimations of sugar in the juice of sorghum at 
different periods. 
(c.) Several determinations of sugar in fruits, ete. 


. Fertilizers.— 15 analyses of superphosphates, kainits and other 


substances used as fertilizers. 


. Soils, muck, etc.— 6 examinations. 
. Water. ta) Monthly examinations of the water from lysimeters. 


(b.) 8 analyses of drinking waters. 

Ash.— 2 eet analyses.of ash of tobacco leaves; 1 of ash of 
the corn plant and several partial analyses of the ash of 
other plants and products. 
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ANALYSIS OF INDIVIDUAL STALKS OF THE CORN PLANT. 


From a tenth acre plat of Waushakum corn thirty stalks, each bearing 
two ears, in as nearly the same state of development as could be 
determined by a superficial examination, were selected August 18, 
1882, and a label affixed to each, The kernels of corn were just 
beginning to swell, showing that they had already been fertilized with 
pollen. Commencing at this date, and at intervals of one week there- 


after, viz.: August 18, August 25, September 1, September 8, Septem- 


ber 15 and September 23, five of these selected stalks were taken and 
analyzed separately, in the same manner. ‘lhe analyses, not only gave 
a good average for the composition of the corn plant at each stage of 
development but are especially interesting, showing as they do the 
marked difference between individual stalks. ‘The variation found 
between stalks of the same variety of corn grown under the same con- 


- ditions of cultivation, soil and climate is almost as great as between | 


different varieties grown in different parts of the country. 

In each case duplicate determinations were made of the ash and 
nitrogen, the figures given being the mean, only one determination 
was made of the fat or of the crude fiber, unless there was reason for 
suspecting an error. 

The result is presented in full. 
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MILK. 


Commencing January 2, and extending over a period of forty-seven 
days, daily examinations of the milk from four Jersey cows were made, 
for the purpose of ascertaining the influence of different rations on the’ 
quantity and quality of the milk. Detérminations were made in the 
milk obtained at each milking of the specific gravity, per cent of cream 
and solids, and in the mixed morning and evening milk each day of 
fat, nitrogen, sugar and ash. ‘The results obtained, together with the 
analyses of the rations fed, are given in another portion of this report, 

and will not be repeated here. 

In the report of the station for 1882 is given an analysis of milk 
from fatigued cows. Hoping to find some explanation of the phenom- 
enal richness of this milk the following experiment was tried: The 
morning’s milk from one of the same cows was carefully analyzed, and 
throughout the day the cow’s udder was subjected to continuous hand- 
ling, with the intent of producing, as far as possible, the same me- 
chanical effect upon the milk glands,as had been produced by the 
jarring of the car. The evening’s milk was then analyzed in the same 
manner as the morning’s had been. 

Both analyses are given: 


Morning milk. Evening milk . 

MDECIIC .OTAVILY va s).uy sae tb eee aaelay nee at * 120308 1.0303 

rer Cent Of Cream snc. 2a? sel s eauctate om ene mns 170043 £2 00a 
PUOUTLLR  Gaash a's Sea udeila Bieta dicta eh pane acme di ereeeme aie 14.4] 12. 74324 

EAE SNe es Se gtr cree oe CE gaa eam 5.22 4.05 eae 
Casein. and albuniem’. 8. gr ec eta ape ate 3.86 3.67 Sa 
Ran a cine ale sie ck c onthe ci eR ark GS 4.56 4.44 2 

BNRUIOL G'S ale ale: "meh Heh var ied wat nes Reba SRAM ERE as V4 ke re 


It will be seen that the effect of the experiment was to considerably __ 
diminish the solids. The real loss is no doubt more than is indicated 
above, as during all of our experiments, the solids in the evening’s: 
milk have been above one-half per cent higher than ‘in the morning’s 
milk. ‘The loss falls principally upon the fat, although each of the 
constituents is slightly diminished. ) , 

In the milk from fatigued cows the solids were largely increased, the 
increase being wholly due to increased amount of fat, the other solids 
being less than above. More influence must be attributed to insuffi- 
cient food and deprivation of water than to any mechanical effect of 
the journey. An analysis of the first milking after the cows arrived 
at the station is inserted here, and to facilitate comparison an analysis 
of milk from the same cows after they had become rested and accus-. | 


tomed to the place. 
Normal milk 
Milk from from same cows 
fatigued cows. soon after. 


Specific gravity........ wie Meyer te wate eke 1.023 1.0306. 
Per’ cent. Of Cream o wise a ke weal ee oe 30.30 14.00 | 
PAO ILOS ooo eae Rene ia Giese tae Thy es atesievio re t= 18.73 14.54 
SA oes ceo old occa Vota ia Ts duet Ghccees Sh oka 10.50 5.40 
Uasein and albumen sy fia elke nc ec es Be 3.61 
RUUDAT Dele spie at eae a oneal SSSR ECA a ie a 3.23 5.01 


LR ar che he bakaith staat So ae .59 53 





\ +s } tn : 
Tae the, ae Oe ae 


Rei ie SrscaBy, i 


= A cow was fed no food, except ensilage, for twenty-four hours, and 


_ at the end of that time, her milk was\subjected to analysis with the 


object of determining whether the amount. of lactie acid in the milk 
was increased by the ration. The fat in the dry solids was extracted, 
from one sample, with ether, and from another with pure carbon.bi- 


sulphide. The amount of the ether extract would exceed that obtained 


with carbon bisulphide by the amount of free lactic acid present in 
the milk. The result given below shows that no appreciable amount 
Was present: 


Bt ols, ‘ Fat by car. 
oa ae ~ Fat by bon bisul- 
Mion: Solids. ether. phide. | 
« Milk from cow fedson ensilage............. Li 216 3253 75-50 
(TSE 5 I A Ae Dae cn a 15.22 5.55. 5.57 


- 


periments is given below : 


‘'wo analyses have been made of milk from Holstein cows belong- 
ing to the herd of G. S. Miller, Peterboro, N. Y. The milk reached 
us on the evening of May 22, and was stated. to be a true sample from 
the morning’s milking: 

Milk from Milk from 


Holstein cow Holstein cow 
“Nannie Smith.”  ‘‘Gem.’’ 


MURMEER IOV 25 <06 G2 ig o's) sou feicle «gi lee ete 1.0319 1.0305 
Te i Sn cea a i Pe a 12.11 13.61 
a fae Shire oh ek wis, Bite pears Monae: sis. ovie’s ed 3.40 4.4] 
Casein and albumen........ Paid Bp eee pve 3.10 
BMRTE ME agi 8 wei 2a. o's the ohee sale ejeeiola Kietaden a, 4°02 5-69 5.34 
NM ERAN 0d 5 Yu geek a. 6, 0) at cloleie gag Sie ates lecere «0! 4 vale 76 


The composition of the milk from the herd of four Jersey cows kept 
at the station as determined by analyses made during the feeding ex- 


Number of de- 
‘terminations. Highest. . Lowest. Average. 


Pm PECTIC OTAVILY ov. 0... aes 94 1.03836 1.0296. 1.0315 
MARS se a clone! ps etal wine 94 17.5 10 13.80 
eer aie, Gc Ne a diy eases 94 15.90 131.26 14.47 
LPO. 5 SSG a et aa Sa 44 6.02 4.47 5.09 
Ds Sh he cca saa 40 3.93 3.25 3.5% 
SURE ali ae AS De aBe eas 40 5.56 4.64 5.15 


Lt |t Op ee en i siallya revs 47 74 fdO' us 67 


The variation between the morning’s and evening’s milk is shown 
in the foilowing table which represents the average of all determina- 
tions made: 

’ Spec. grav. Cream. Solids. Fat. 
IMOPMING y's’. '6:2-. SMR Dat actos est Caos 1.03820 12.74 14.20 4.83 
Evening ..... AIR SPM se aFetcl'p ate din’ S pal 1.0309 14.86 14.74 5.66 


SUGAR IN SORGHUM AND CORN. 


; Kighteen named varieties of sorghum, the seed of which was grown 
at the station, and twenty-six varieties known only by number, the seed. 


of which was furnished by Dr. Collier, were planted for the purpose of 


» determining their adaptability to the climate of this section and their 


hs ad 
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Ps 


a 


relative value for the sugar industry. Only a few of the varieties 


reached a stage of maturity which warranted making any tests for 
sugar, and in only two or three did the seed advance beyond the milk. 
The Early Amber excelled all other varieties for sugar purposes, when 
habits of growth and proportion of juice obtained are considered, for 
while some others gave a larger\percentage of available sugar in the 
juice, none would equal it in total amount from a given area. 

im the following table are presented the results of examinations 
made : 


He 


No. 33.] 














== ph 




































































- Se eC Sa Meee | cote | o10°r 9°62 eT eoute ‘or | or g Clee nee erate tees erenge 
‘ysnoqg ,, » {169 | eo°§ | 16°FL | 681 | Gest | 9L0'T 8°96 | G8 “ol ‘Or |g ” So oats Ns ce epee COGGEENS 
” %» (069 | GT] 99°SE | GL & | IL | @L0°T ‘6F | Ter g°cT 6 cI ” ieee eaneas Steet Oe Soda 4h. 
” rr) » |0O4°9 | €1%) SLOT | 98°E | LSE | 920°T vSr | GLI “GG 6 g ” poo Pe eine owen SP OumaP 
” ” ” Ema [akon et Qh SOO" L Les | G8 eae go'OL | 9T ” Fie tot et te 28 oe tA aS 
“HINA sy » |90°9 | 20°F | G6 GL | 40%] 88'°OL | FLO T TS | GIT 2) Gor | 9 ” Be Leas ID nN 
IanO Garon op oe Ne oer OF PONT CUT op chee es @'6 | OL i tat eS aay 
ono (LOL | GFF | 96S L SLL | SIT | QLOT | S12 | 9°8 “I ‘or | 9 prs epee gee eee Ta a 
SHA, » (80F | GL | coor’ | INL | OF OL | 9L0'T 9% | G8 “FL ‘Or | 9 ” pea ae hae et Gee eee SON 
rr) ” » (|06'T | 98° | LO-CE | 9641 18'8 890°T Ley | SOL “OL G6 G weet weak eo CROWS 
Pg ” ” avs : ata et 616 6L0'°T 06 | $8 Bees G8 91 ” oan) ” ” 
qsnod 45, 4, |Pr'L | 2's] 69 IL | Tot | 89'L 920'T | FOSS | ¢ CT G1Z 66 g ” 
” ” » |499 | GL’ | GSS | OST | GO'CL | S90'T 9°61 “SI “66 GL°8 ¥ ” a ‘ON ‘canysIog esouryy 
HUW = (06°S | GGT | OF FT | 6L'F | 196 | SOOT | BIG |Get | ‘AL | 96 |e » [ttretresstts-doqpey BMOT 
» ‘gsnod ar, (oa | 983 | Le FL | Bee | LOT | OLOT | Ter | 6 | eet | $9 | er Peis sac e 
” » (849 | 693 | SO°CT | 149° | SB IL | SLOT 46h. | G'8 Gor G19 ¥ ” <a aE a: Seog JOTI 
preq ., |08°'T | 88's | SL'aL ‘P| S18 090°T 9°GG 6 pal g°8 ¥ ee Sh ke de OER eee yee Ce) oe 
% ” » |68°T | 68'T | OF CL | 98°F | FEZ 690 TL | OL’ 8? ST. Me GL GG SSG ieee a eat = 2 
” ” »  |SE'T- | 1$°@ | 00 | 8% | 69'°¢ 9r0'T | OF SF | G6 Ss gh 2g loquueydeg eee Nie et ee SEL O ERE 
“SISO OLGAOS JOJJe ,, ” ” Sa sae sess "* | 68°TL | elO'T 997 | er : 6 & rT) Se ea os ” ” 
‘gsnog 4, 4 (|¥'9 | Be | 9ST | ¥9's | COE | ZLOT | oe | pr | ‘st lous | or a Pes Wen athe gare be Set 
AUW UL pees (ea'¢ | IT's | 00 9L | SIP | ce IL | SLOT 9°0¢ “Gy. “61 6 ¥ T9GOJOO jt doqury Ajreg 
i P: c TR n ‘ 
Py = By Ss =a £2 * = SS EA 
a ou ca S mo ae Q Sa ae) pi 
= b = = Sec ee eon | et 3? so = ae 
@ le . 
o o s °3 vi) ro 54 E 4 nay "oye 7 WOAHDAOS 
& 2 a o < ® oe | of | os 
bo?) >| at ° om or * eae i 
ba 8 te =ak raat =r 
f 4 3 a ct 
3 cy | = es, me 2, i , 
WOHODHOS HO HOINL NI YVONNS 





160 


One stalk of corn of the husked easel was tested for sugar Sep- 
tember 7, with the unexpected showing of 10.2 per cent of cane sugar. 
This led to the belief that this might be a sugar plant, and. numerous 
tests were afterward made to determine its value. 


~ [soma oh 





The juice was. tested with the polariscope, the object being to Gnd 


the relative amount of cane sugar in the stalks. The tests show a 
great’ variation running from one-half per cent to 10.2 per cent as 
mentioned above. Although the average amount of sngar found is 
not greater than was found last year in ordinary corn, or than was 
found in the experiments of Dr. Collier in Washington, the great vari- 
ation between the stalks leads one to hope that by selection of seed a 
variety might be ultimately obtained sufficiently rich in sugar to be 
_ worked with profit. 

The results obtained are given in tabular form below. 


CANE SUGAR IN JUICE oF CORN STALKS. 


Specific 











VARIETY. gravity of ere tutesta Date. 
PBK COLNE, atu oh case Ts 1.061 | 10.20 | September 7, 1883. 
ROMS Reads fase nactecie iearearre 1 Oe 1.042 3.51 | September 7, 1883. 
Shp TORA Ry cy RS 1.040 | 3.35 | September 7, 1883. 
SPST: Area tte iy 40 esac. 1.042 6.46 | September 7, 1883. 
pers See sutra N steht ate 1.042 4.97 ) September 7, 1883. °. 
PF Sees ehh ate WARN oh aie 1.020 :50 | September 17, 1883. 
PR tit scott eR yeaah tags 1.044 5.8% | September 24, 1883. 
PRS iy SUR RID gy Sects Bee tc at oe 1.046 5.18 | October 11, 1883. 
Waushakum corn.......... 1.024 | 1.90 \ September 11, 1883. 
SRG ehh aks ipl oA MM erase 1.041 5.74 | Average of determin- 
| ations last year. 
| . 
FERTILIZERS. 


But few analyses of commercial fertilizers have been made and these. 
few were undertaken not for the purpose of establishing a “Fertilizer > 


Control,” but for the accommodation of private parties. These analy- 
‘ses, ten in number, being of no public interest, are not given here. 

In order to protect the Station from imposition directions for the 
sampling and sending of fertilizers for analyses have been issued and 


when these directions have been complied with, analyses have been — 


made free of charge. A copy of these directions is appended. 


~ 
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CIRCULAR. 


The following analyses of substances used as fertilizers are pre-. 
sented. VATE 


Potash Phosphoric 


Ash. Nitrogen. K,O. acid P,O;. 
NMED OCLs: 6S oe, 3 01s Ste oe ages a L1,. 94. eve 
ETE SUB 25 ia oo) wialginie sists wes pte he 12.21 eae 
Leached ashes .......... wets pie ts 2.08 1.18 
Castor pomace... ...... 7.40 5.42 . 96 Lo 7g 
Malt screenings......... 8.95 4.50 2.30 1.54 


Analyses have also been made of a sample of ground Oakfield plaster 
and of ground shell mar]. ‘The sample of plaster is very pure, contain- 
ing over ninety-nine per cent of hydrated calcium sulphate. The 
ground marl is essentially carbonate of lime. 


Sulphuric Volatile 

Insoluble anhydride matter 

Water. matter. SOs. Lime. CO, etc. 
Oakfield plaster. . 20.43 36 46.19 reget (yMiatitan 
LNT TTY: VR OS a ep Oacheweian 46.50 42.69 


Three samples of swamp muck analyzed contain per cent: 


by 2. 3. 
GINA chs cca foie ass] shsieese siete 's beese' «0 27 28 07.65 58.68. 
Organic and volatile matter .......... 21.25 Shel Lota 2a 96 
RR rede a ets ag Cie as a's Seles a) ee Yoiate 1.47 1.24 17.36 
Nitrogen in dry substance............ 1.74 1.14 1.62 


New YorRK AGRICULTURAL EXPERIMENT STATION. 


Instructions for sampling Commercial Fertilizers. 


The Station is willing to undertake the analysis of commercial 
fertilizers (so far as its chemical facilities will admit) for the farmers 
of the State of New York, provided that the samples are sent in exact 
accordance with the following directions: 

1st. Provide a tea cup, some large papers, and for each sample a 
glass fruit can, holding about one quart that can be tightly closed ; all 
to be clean and dry. 

2nd, Weigh separately at least three average packages of the ferti- 
lizer, and enter these actual weights in the form for description of | 
sample. F 

3rd. Open the packages that have been weighed, and mix well to- 


gether the contents of each down to at least half its depth, emptying 


out upon a clean floor, if needful, and crushing any soft, moist lumps 
in order to facilitate mixture, but leaving hard, dry lumps unbroken, 
so that the sample shall exhibit the texture and mechanical condition 
of the fertilizer. 3 | 

4th. Take out five equal cupfuls from different parts of the mixed 


_ portion of each package. Pour them, fifteen in all, one over another 
upon the paper, intermix again thoroughly, but quickly, to avoid loss 
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or gain of moisture. Fill the bottle from this mixture, close 
tightly, labeled plainly, with a copy of the printing upon the bag or 
package, and send, charges prepaid, to the “ New York Agric ee 
Experiment Station, ‘d Geneva, Neos 

May 1, 1883. 4 


BLANK ForM FOR DESCRIPTION OF SAMPLES. 


Each sample of fertilizer sent for gratuitous analysis must be ac- 
companied by one of these forms with the blanks filled out fully and 
legibly. a 


Brand of Fertilizer........,. os) Lhe ae ae seis be cca ee ane bee b= pias 


eoenserseeoefeeeerteeeeeerhkeeeert eeeweeerteeneeeeseeeeeeee eoenweee o,6@ @ 6) 8 6 S55 oes 


Name and address of dealer from whose stock this sample is_ 


A CUO ee te eG UT IRE en Worarecs rh EA. ir » ieligite apache ee ee 
~ Date of taking, this sampless.p/suts neta epee os + be whe ee ae 
Selling price per ton or hundred...........:.. SS 6 4 
Actual weight of package opened......... oO sda 2 it tee a Piste : 


A of all the printing upon the bag or ae | ; 


eeeaeseeeee # @ zaeesereoeese Cw wvrteervvea0e 6eoee eeeeeeeehewteeaeeeeeesee eevee eeteae 


@eeeneeeeve?#seée BDI@ 8 018 2 '@ © B 65s ee een8teeteereereeteeeeeree eoeeneeveeereeeeeeeeeen ee ee @ 
r] 






I hereby ae Shab ii in the nee Dan! - tie ee Die o 
eh ay antes Suse Seta tS heme Ses es i as I have taken the above © 


described sample in Sosnaavies with the directions given, and that 

said sample, in my belief, represents fairly the average condition of. 5 

the fertilizer as received. si 
Signature and P. O. Address. 


Notrt.— When the expense of making an analysis and tbe importance of the — 
published results for good or evil to the manufacturer is considered, the appli- 
cant for gratuitous analysis should certainly find no fault with the trouble em- 
ployed in carrying out these directions which are considered essential. 


WATER ANALYSIS. 


Monthly determinations have been made of the amount of free 
ammonia and of nitric acid in the drainage water from the lysimeters, 
but as they are only preliminary to a more extended examination dur- 


eT Sta: Bes, 4 f oreo Wi te 
L a) v 4 
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ing the coming year, a presentation of the results is deferred until a 

succeeding annual report. 
Examinations have also been made of several samples of drinking 

water for private parties. — ; 


| ASH ANALYSIS. 
T'wo complete analyses of ash from the leaves of tobacco have been 


- made. No. 1 is from tobacco that had been fertilized with air-slaked 


lime. No. 2 from tobacco fertilized with sulphate of iron. 

A careful analysis of ash from samples of thirty stalks of Wausha- 
kum corn, taken at different stages of development, is also given. The 
ash analyzed was from the whole plant. 


Tobacco, Tobacco, Corn. 
No. 1. No. 2. 
MMOLE es Ue 0% 010 oS aie, ae, e!o\'s «bible 20.27 21.87 81 
Pree y Oe ee ios aac ta ee ee 26 415 24.76 34.36 
oo Eh 0 ROSS RE ee gn al RUN 151 75 .50 
Magnesia My O..........:. SP ldeta Sevekete © 5.20 5.15 11.64 
Beas ls e's Visas 6) halk wa oe soo as 28 .26 28.23 10.76 
Rea EON Hh Oy. Og fog dc s'se«, tyson ee to 2 '6 150 a 4 1.28 
Phosphoric anhydride P, O;...... ..... 2.38 2.68 ier & 
Sulphuric anhydride § O; .-........... «B44 5.48 2.60 
LET te SRG ACS es a A .66 74 2.93 
Bee Oa. sss ian. s alegre y , ava aeee ee Rie 8.07 9.92) es 1 De oo 
MMDOATOXICO C05 ae Ok ba eed Saas 20.83 20.84 5 t6: 


Minconsumed carbon . 2)... oe. le eck : .38 “41 


ANALYTICAL METHODS. 


Although the methods of analysis adopted have been similar to 
those in general use by agricultural chemists, several modifications in 
the details of the work have been introduced which have greatly 
facilitated it. The following description of the methods and ap- . 
paratus used is therefore given to enable others, who may wish, to test 
their value. 


I. FopDER ANALYSIS. 
1. The sample and water determination. 


For dry fodder, like hay, straw, cornstalks, etc, a quantity suffi- 
cient for a fair sample is cut with a fodder cutter, the cut portion 
thoroughly mixed and two or three pounds taken for the water deter- 
mination. The sample is divided in two or more portions, placed in 
tared dishes, weighed on a balance sensitive to 0.1 gram, and dried 
at 100° C. till the weight is practically constant. The loss gives the 
water. 

Green plants are dried directly at 100° C. as above, after being cut 
in suitable pieces with shears. 

_ Prolonged drying at 100° C. is not desirable, for while it does not ~ 
materially affect the quantity of water found, in some substances it 


induces a change in the fats, probably an oxidation, which makes _ 


them insoluble in ether. This is shown in the following determina- 


tions of fat in corn meal. The meal was first dried about thirty 


hours when it was found to be dry. The fat was determined in a por. 


- 


7 RT At ORE Seah Se Oe ie es en 
2 PAF i ey Psy ub Ay Ue ia ae meh Vey “ 
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tion of this by exhausting with ether, and the remainder of the meal 
returned to the oven where it was left for several days when the fat 
was again determined. ‘This experiment was repeated with the result 
siven below : 


TIME OF DRYING, 30 hours. 1 days. 30 days. 40 days. 


HGher ex trAGbe Leo). ive ws 5.84 5.14 3.45 — ies ay 
Hither. extract, LD recy e soviet. 5.87 mite 3.21 Ls 


This marked decrease is not due to a loss of fat, but to some change 
which renders it insoluble in ether. Fat extracted from corn meal 
becomes practically insoluble in ether RiSGt being dried several days 
at 100° C. 

The dried substance is ground together in a common drug mill, the 
grinding being repeated till the sample is sufficiently fine for the sev- 
eral deter minations, and is preserved in -glass-stoppered bottles until 
wanted for further examination. 

A quantity of this is again dried at 100° C. to remove the moisture 
absorbed while being ground, before taking portions fur the remainder 
of the analysis. 


y 


2 Ash. — 
The ash is determined by burning about five grams of substance in 
a tared platinum dish at low redness. . The burning is greatly facili- | 
tated by suspending a concave piece of platinum foil a short distance y 
above the dish. ‘This foil may be heated by an extra lamp from above, 
if the burning proceeds slowly.. Most substances, however, burn 
readily, to a nearly white ash, without heat from above. The crude | 
ash obtained as above is what is represented in the analyses given in 
this report. 



















3. Albuminoids. Total nitrogen. 


The crude. albuminoids, only, obtained by multiplying the total — 
nitrogen by 6.25 are considered in the fodder analyses. 

The total nitrogen has, in all cases, been determined by Varrentrapp 
and Wills’ method. ‘The'soda-lime used has been prepared by heating 
together equal parts of crystalized carbonate. of soda and lime, as — 
described by Prof. Johnson in the Connecticut Station Reports. 

In Fresenius’ Zeitschrift fiir Analytische Chemie, 1883, 3, appeared - 
a new method for the estimation of nitrogen in organic substances by 
J. Kjeldahl. The method consists in treating 0.3 to 0.7 gram of - 
substance, according to the amount of nitrogen that it contains, with — 
10 ¢.c. of concentrated sulphuric acid. The substance is weighed in 
a flask of about 100 c.c. capacity, the acid added and the mixture 
heated to nearly the boiling point of the acid till the substance is dis- 
solved. This seldom takes more than two hours. The substance 
need be pulverized only so far as is necessary for obtaining a good. 
sample. ‘To the solution in sulphuric acid, while still hot, is added — 
gradually dry potassium permanganate in fine powder, till the organic 
matter is completely oxidized. The reaction is very violent, flashes of 
light often appearing in the flask; there is, however, no danger of loss | 
of nitrogen. ‘The liquid becomes first colorless and transparent and 
finally green when-the oxidation is completed. The nitrogen in or- ~ 


ee yt sin : i pee tea aaa vont asin i 1 | ae Laan} ie 
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- ganic substances is all transformed into ammonium sulphate by this 
z- treatment, and it only remains to distil the solution with excess of 
alkali and determine the ammonia in the distillate. 
‘ The green solution, after cooling, is diluted with water, when it 
_ changes to a brown color. It is then transferred to a flask of about 
\ three-quarter litre capacity, containing a few small pieces of zinc. The © 
zinc causes a slight evolution of hydrogen during the distillation ‘with 
alkali, and thus prevents bumping, which would otherwise be so vio- 
lent as to render the method impracticable. Forty c.c. of a solution 
of caustic soda (sp. gr. 1-30) is added to the contents of the flask which 
; is immediately connected with a condenser and rapidly distilled. The 
L distillation proceeds quietly and is finished in ten to fifteen minutes. 
The distillate is received in a flask containing a known quantity of 
standard acid and is titrated with standard alkali. 
| The method is very economical of time, as many as twenty deter- 
minations being readily made in a day. The saving of combustion, 
tubing and gas is also quite an item. The method seems to be accu- 
rate. Determinations made by the author in a great variety of sub- 
stances gave results which agree very closely with those obtained by 
combustion with soda-lime. ‘The author recommends the method for 
d organic bodies in general, excepting only those in which the nitrogen 
occurs in the form of volatile acids. While it would be expected that 
nitric acid would be, in great part, expelled by heating with a large 
excess of concentrated sulphuric acid, he found that in the presence 
of organic matter the nitric acid was largely converted into ammonia. | 
Determinations made in the station laboratory of nitrogen in coarse 
fodders that had been previously analyzed by Varrentrapp and Will’s 
method, fully confirm the conclusions of the author, and there is little 
doubt that it will prove a great aid to agricultural chemists. The re- 
_ sults obtained by both methods are given below. The determinations 
with soda-lime were made six months before those with the new 
method. It is, therefore, probable that the difference in the two 


methods may be largely due to the sample examined. 
Soda- New 
lime. method, 


EEL Ty ete t. coe win! ot ho: seston! a Alalw al eilg'a% & ecaielerete = af al 1.36 1.34 
RRR Mic alsipricarere ci alakese Sigg! a's ip. dla Meet sei late! Sie co oe Tdi E38 
ty thio a well seco aon eo glel wie dy Solas as als ob bi lave ¥id era's LLL 
eX ee earch Woy iuidd sich e atlare Zjaleig aia ¢ deaieiy y aacel LEIA 
ETM ete ar shots ek cetera this Sin iayhral sialrath kel acini Kina: ERG chi ey 
ni cs erate: shave Wiles Ska ea stk mya oe: vw cosets alg nk SAG ee LS Me 

SMT is CRS seIeY. Voe hee NNT Vik Aida alow jeg neha wee ates ats tds 1.57" 1,56 

st MNES a tnt fotat n'a tle cial a's, mo hy 6 #8; 6 aie Wiese inje cise ece to's 1.46 1.51 
Sd eng Si DINER 2 OU Nd Soh SOR AR ea 7 Op aM a L257: L249 
Sac exs oi ee sly cits, So's d vie eo Gola ee asl Pd wa te eee 1.45 1.51 

SR ew Sal epein Wiehe Vietsldiaic s Ce eas ome uie eBoy soles oe 1.93: 4296 

MP a tered Vadeig ts oc iii e nyl” tg diets gic arse eS hiepyie she, eiece bate BY oops SCY 6") 

MIE, Poth aY. AEVE AR Sack Chis yard te ead) aude Eid Siete, y's eile he 8 1.95 4.96 

1.66 


Re Bereta ies ata g Sad) c aceh titra 'e ais ew nis ol etb do's sess 1.65 


4. Hther extract. 


A filter for obtaining the ether extract is made by blowingasmall | 
hole (three millimeters in diameter) in the bottom of a test tube, ten 


166 <> TAsseMBny 


centimeters long, and two centimeters in diameter. In the bottom of 
this tube is placed a small tuft of ignited asbestos, and over this is 
poured a little asbestos pulp. By means of an adapter and a filter 
pump the filter is washed repeatedly with water till the washings are 
clear, and is then thoroughly dried. Two or three grams of substance 
are weighed i in the tube, which is placed in a fat extractor, similar to 
that described by Professor Caldwell in the second report of the Cor- 
nell University Experiment Station, and the substance exhausted with 
ether. The ether extract is dried at 100° C., and weighed in a tared 
flask. 

A tuft of clean cotton is kept in the bottom of the fat extractor to 
arrest any loose fibers of asbestos that may escape from the filter. The 
extracts thus obtained have been uniformly clear. 


5. Crude fiber. 
The tube containing the fat-free substance, in the preceding sec- 


tion, is placed for a short time in the drying oven to remove the ad- _ 


hering ether. The substance, together with the asbestos composing 
the filter, is then transferred to a beaker of about 500 c.c. capacity, the 
small particles of substance adhering to the tube being washed into 
the beaker with a little water. Fifty c.c. of a five per cent solution of 
sulphuric acid and water enough to make the volume 200 c.c. are 
added to the contents of the beaker which is heated to boiling, and 
kept at that temperature for thirty minutes. Care must be taken to 
prevent the liquid boiling over when ebuljtion first begins; after 
the boiling has continued a short time it will proceed quietly. 7 

While the boiling is in progress a filter is prepared by placing a tuft 
of ignited asbestos, supported by a small platinum cone, in the throat 
of a funnel of about 200 c.c. capacity, and ponrae a little asbestos 
pulp over it. 

The filter may be washed with water till no asbestos is soparated, if 
desired, but this is not necessary as none of the substance will pass 
through, if the filter is properly prepared. When sufficiently boiled, 
the contents of the beaker are allowed to settle for a moment, and the 
liquid poured upon the filter, leaving the solid substance, as much as 
possible, in the beaker., The filtration is conducted without pressure 
as the substance often becomes so compact uvon the filter when pres- 
sure is applied that it greatly hinders the flow of the liquid. The sub- 
stance in the beaker is washed three or four times, by decantation, 
with hot water, pouring the liquid through the filter. The washing 
is greatly facilitated by the use of the filter pamp. When washed the 
substance in the funnel together with the asbestos filter is returned to 
the beaker. Twoand five-tenths grams of potassium hydrate, in solu- 
tion, and water enough to make the volume 200 c.c are added, and the 
whole is then boiled for thirty minutes. After the boiling, with the 
alkali, has continued for a few moments there is a tendency to bump. 


The bumping is sometimes so scvere that the boiling cannot be safely — 


continued over the lamp, in such cases the beaker is removed to the 
steam bath, and kept at 100° C. till the expiration of the time. The 
contents of the beaker are then filtered through a ‘‘ Gooch crucible,” 
without the aid of the pump, washed with hot water, then with alco- 
hol, and finally with ether. It is then thoroughly dried and weighed, 
after which it is ignited and weighed again. ‘The difference between 
the two weights gives the crude fiber. : 
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The analyses of milk, made at the station, have included the follow- 
ing determinations : | 
‘Specific gravity. 
Cream. 
Solids. 
Fat. 
. Albuminoids (casein and albumen). 
Sugar. 
. Ash. é 
The milk to be examined is thoroughly mixed by pouring, several 
times, from one vessel to another before taking samples for analysis. 
The portions taken for the solids, fat, albuminoids and ash are 
weighed ; that taken for the sugar is measured. The milk may be 
weighed in a small dropping bottle, but more conveniently in a pipette 
with a bulb ten to twelve centimeters long, holding about fifteen 
c. c., with marks to indicate five c. c. and tenc.c. The stem of the 
pipette is a tube with thick walls and about one mm. bore. On the 
end of the stem is slipped a rubber tube containing a small glass ball 
/ that completely closes it and acts as a valve. By pinching the rubber 
. tube at the side of the ball a channel is formed which admits the air 
and gives complete control of the flow of liquid from the pipette. 
The pipette is filled by attaching a short glass tube to the end of the 
rubber, opening the valve and applying suction in the usual way. 
When filled to the mark the pipette is wiped dry with filter-paper and 
_ the rubber tube moved sufficiently to withdraw the liquid from the 
e point. The pipette and milk can then be weighed without danger of 
» . loss. 
The analysis is conducted as follows : 


IOP ww 


1. Specific gravity. 

The specific gravity may be most accurately determined with the 
pipette described above, by finding the weight of distilled water at 
15° C:, which the pipette holds when filled to the mark. The weight 
of milk which the pipette contains divided by the weight of water 

- gives the specific gravity very accurately. Care must be taken to bring 
the temperature of the milk to 15° C. before weighing. 

In the analyses given, the specific gravity has, in all cases, been 

taken with a delicate hydrometer, the scale of which admits of read- 
ing to ten-thousandths. The reading corrected for temperature gives 
results which are accurate to the third decimal. 


2. Oream. 


A glass cylinder 2.5 centimeters in diameter and about 20 centi- 
meters high, graduated in cubic centimeters, is filled to the 100 c. ¢. 
mark with milk and set aside fifteen hours, the temperature being 
about 15° C. The number of divisions occupied by the cream is 
easily read off and gives the per cent by volume. 


f: 3. Solids. 
About two grams of rather coarse asbestos are placed in a platinum 


' evaporator of 30 c. c. capacity, ignited and weighed. Five c. c. of 
milk from the pipette, previously weighed, is run into the evaporator 


“male 
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and the pipette weighed again. The milk in the evaporator is then 


dried at 100° C. until the weights taken one-half hour apart do not: 


vary more than a milligram from each other. 

The asbestos serves as an absorbent of the milk, and presents a 
large surface which greatly facilitates the drying. For this purpose 
asbestos is much to be preferred to sand or any fine powder which re- 
quires frequent. stirring for complete dessication. When a number of 
analyses are to be made in succession, a second portion of milk may 
be dried in the same asbestos with advantage. In the series of 
analyses made during the feeding experiments the morning’s and 
evening’s milk were dried together in this way. The dried residue 
may be ignited for ash (section 7). 

The figures given for solids in all analyses made during the year 
have been determined in the above manner. The solids may, how- 


ever, be found with equal accuracy and in much less time by the 


method given below. 


In the bottom of a perforated test-tube, such as is used in the esti- 


mation of the fat in fodders, is placed a tuft of clean cotton. ‘The 
tube is then filled three-quarters full of ignited asbestos and a plug of 


cotton inserted to prevent the escape of loose fibers of asbestos. ‘The 


asbestos must be slightly pressed together so as to leave no large 
spaces. ‘The tube and contents are weighed, the plug of cotton care- 
fully removed and five grams of milk, from the weighed pipette, de- 


scribed before, run into it and the plug of cotton replaced. The tube, 


connected at its lower end by arubber tube and adapter with a filter 
pump, is placed in a drying oven at 100° C. and a slow current of dry 
air drawn through it, till the water iscompletely expelled, which in no 
case requires more than two hours. 

The weights of tube and contents, in two instances, after drying 
different times, are given below. , 


Time dried. 1 hour. 1% hours. 14 hours. 2hours. — 
Weight of tube I.... 15.8774 ~— 15.8646 15.8640 15.8637 
Weirht of tube tion). s(1d 2868's" Lon ia 13.2840 13.2840 


The method gives accurate results as is shown by the following de- — 


terminations made in this way and by drying in an evaporator with 
asbestos. 


Sotrps IN MILK. 


Dried in evaporator Dried in asbestos 








‘with asbestos. with current of air. 

1a SE fs hh Seen aia ee ea 14.93 14.88 
MRC te alah geomet als ’avelin dr ana cetatalolle ateted sta hine 14.62 14.58 
ESAT Wie dial esele seid Siac vel «pet te oie bgt el ia te WattE ete 15.31 15.35 
PCRS ic le iu taset oteiginite eS bTEN Feonus tee apys 15.47 15.51 
BP EASVSkie chad Sle Wwe bie eSeist ooeoute wicvermerene 14.18 14.15 
Bat OR tisiiters RLM pe oN GPa tay 14.84 14.81 
RADIA dabce hice iets Died pukka cowed baits bcs Beglle alate 13.96 13.94 
ra Bile pe Pag das Sah Gan TaN Ne PEE Mees At de Lp 15.23 15.25 
FETE HEAD ERAS (sia taveta intehoasc ge lena a oiete octets 13 261 13.61 
TVA, oct ecatinanty Shee Site he anne reeez ey 14.66 14.70 
Average of 96 determinations.... 14.44 ; 14.42 
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In general, determinations by the two methods have agreed as well 
oet a other as would two. determinations made by the usual 
method. 


AS Hat: 


The tube containing the solids from five grams of milk, obtained as 
in the preceding section, is placed in a fat extractor and exhausted 
with ether in the manner described in the analysis of fodders. The 
fat is dried at 100° C. and weighed. The ether solutions ‘obtained in 
this way have all been clear. In more than a hundred determinations 


of fat in milk it has not been necessary to filter a single one before 
drying. 


5. Albuminoids — Casein and Albumen. 


The albuminoids and other constituents containing nitrogen have 
all been classed together under the head of casein. ‘The numbers 
given are obtained by multiplying the total nitrogen by 6.33. 

The total nitrogen is obtained from about five grams of milk. For 
this purpose the milk is weighed in the pipette, in the usual way, and 
run into an evaporator containing sufficient plaster of paris to absorb 
it. It is stirred for a few moments to prevent its hardening in lumps 


‘and placed for a short time in the drying oven. It is then pulverized 


in a mortar, mixed with soda lime and ignited in the usual way. Re- 
sults have been quite satisfactory. 


6. Sugar. 


Fifty c. c. of milk are run from a pipette into a 250 c.c¢. flask, di- 
luted with 150 c. c. of water and a few drops of acetic acid added. It 
is then heated on the steam bath nearly to 100° C. for a few moments 
to separate the casein and albumen. After cooling, the flask is filled 
to the mark and the contents filtered; 10 c. c. of the filtrate, equiva- 
lent to 2c. c. of milk are boiled with 50 c. c. of Fehling solution. The 
precipitated red oxide of copper is dissolved in an acid solution of 
ferric sulphate and titrated with a standard solution of potassium 
permanganate in the manner directed for the estimation of sugar in 
cane juice. A curve on the chart, described in the section on de- 
termination of sugar, represents the reducing power of milk sugar 
and shows directly from the quantity of potassium permanganate used 


the amount of sugar in two c. c. of milk. 


It is, however, sufficiently accurate in normal milk, if a complete 
analysis is made, to estimate the sugar by difference, as the following 


table shows. The figures given are not selected, but include every 


analysis made during the year in which all the constituents of the 
milk were determined. 
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SUGAR IN MILK. 
By snares By difference. 


2 Ld tvs 5 ON Pe a Ah ee ces 
\ 3, NC Ca ae A 
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er cent. Per cent. : 
tree Cp riven aeRO hina’ ote ib ave kets. Ritekehe sar MaIeUY fe fo 5.01 5.02 
PAS SURPRISE Ry oe SP ANN 4.71 4.67 
DAN eit pipes Oaee key hes S devare Nee Wloka bane uaeueME ets ive 5.02 5.04 
ASS ME Tew ait bie thigh bce Tietd Gig A SMC eete breLnts 5.15 4.86 
EVRUEIE ERUE Doki chp cerS ROG piers ate lWnn ol ee tatnue eRe Te Wee eee 5.15 4.82 
SRR CONTE ea ate She: sete Ghote eibbafelte wi athen inte te ck iste 5.19 a yyl Rs vie 
Ee ake a he's che lbs. & ovoceTelt: Slila staid SRC Tohs 6. te 5.21 5 339 
oN Aa SR aA Ue Re RCAC ER SRN ALS Ig Ape SY id 5.16 5.05 
4 OEE RS OO Re em A RORE CRIES CA Ae fc pld ‘a ther 5.13 5.47 
UE ES RRR a a Aa ea AS uN Th gla ge Ck 5.21 5.12 
ELON Pocasl ie ios s Sos, ooon le otis PNR ua a tecolle ote leu terehatie Canoe ee 5.14 §.21 
A cin Ki avately a tal alin SW bie ko ete chet aaa ae Ripka ature ne ae 4.56 4.59 
d £3 J SRNR atin MMA se beat LT I thse Se AAA A MS es i 4.44 4.23 
AYOLALO . al» viele s wevoinas dese a 4s Tee ha alee es 5.01 4.97 


t. Ash. 
The ash is obtained by burning the dried residue, obtained in an 


evaporator with asbestos as directed in section 3, at low redness. It is, 


however, unnecessary, provided sufficient asbestos is taken to dry the 


milk before applying the lamp. The milk will dry upon the asbestos 


-and burn without spurting. 
IlJ, THe EsTIMATION OF SUGAR. 
1. Cane Sugar. 


The investigations of Dr. Peter Collier have shown that the amount 
of cane sugar found in cane juice, by means of the polariscope and by 
the chemical method, agree quite closely with each other, the 
amount obtained by the former method being a trifle lower than 
that by the latter. The polarjzation method in view of the fact that 
the error, if it is an error, is on the safe side has, therefore, been 
adopted for the estimation of cane sugar in the juice of cane. 

The juice, expressed from two or three stalks of cane by a hand mill, 
is tested with a hydrometer for specific gravity, the weight of the 
stripped cane and also of the juice obtained being taken, to ascertain 
the relative amount of juice. | 


To 100 c. c. of the juice are added 10 c.'c. ofa solution of subacetate’ 


of lead, the liquids being thoroughly mixed together and filtered. The | 


filtrate is tested with the polariscope in the usual way. 


2. Glucose and Invert Sugar. . 


Glucose and invert-sugar have been determined volumetrically b 
Mohr’s method, certain modifications, mentioned below being intro- 
duced. 

The solutions required are: 

1. Fehling solution prepared according to the formula of Soxhlet,viz. : 

(a.) 69.278 grams of crystalized cupric sulphate are dissolved in 
water to one litre, and 
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(d.) 346 grams of Rochelle salt ink 80 grams of caustic soda are 
dissolved in water and made up to one litre. 

The solutions are kept separate and mixed together in equal volumes 
when a test is made. 

2. An acid solution of ferric sulphate containing about 40 grams of 
ferric sulphate, and 40 c. c. of concentrated sulphuric acid to the litre. 

3. A solution of potassium permanganate of known strength. A | 
convenient solution is prepared by dissolving 3.5 grams of the com- 
mercial salt in one litre. 

The preparation of a standard solution of potassium permanganate, 
by dissolving a definite weight of the salt to a given volume, without 
testing its value, as has becn recommended by some chemists, is liable 
to lead to grave errors as the salt obtained in thejmarket is seldom pure. 

Solution (3) may be standardized with iron or oxalic acid in the 
usual way, but it is more satisfactory to find its value in sugar directly, 
as in this way the error due to different concentrations of the sugar 
solution may be avoided. 

The standardizing is accomplished with a two per cent solution of 
sugar as follows: Four gramsof pure cane sugar are dissolved in about 
150 c. c. of water in a 200 c. c. flask, and twoc. c. of concentrated 
hydrochloric acid added. It is then heated one-half hour on the 
steam bath to invert. After cooling, the acid is neutralized with 
sodium carbonate, and the flask filled to the mark with water. The 
solution now contains invert-sugar equivalent to two grams of cane 
sugar in 100c.c. From this solution other solutions are prepared 
containing invert-sugar equivalent to .25 gm., .5 gm., 1 gm. and 1.5 
gms. of cane sugar, respectively, in 100 ¢. c. 

Ten c. c. of one of these solutions is added to fifty c. c. of Fehling 
solution, in a flask of about 200 c. ¢. capacity. The Fehling solution 
is not heated before adding the sugar solution, as more uniform re- 
sults have been obtained when the solutions were mixed cold. The 
flask is heated over the lamp till the liquid begins to boil, when it is 
removed to the steam bath and kept hot for ten minutes. The con- 


tents of the flask are filtered, while hot, throngh an asbestos filter, 


prepared, in a funnel, as directed for the filtration in the estimation of 
crude fibre in fodder analysis. ‘The red oxide of copper that remains 
in the flask need not be removed, but is washed by decantation with hot 


water, pouring the liquid through the filter. The filtration and washing 
are facilitated by the filter pump, and is accomplished in two or three 


minutes. When washed the precipitate, with the filter, without al- 
lowing it to dry, is returned to the flask in which the reduction took 
place, and 100 c. c. of the solution of ferric sulphate added. Any 
particles of the precipitate that adhere to the funnel may be removed 
by pouring a portion of the ferric sulphate solution through it. The 
flask is then corked and vigorously shaken for a moment till the pre- 
cipitate is entirely dissolved. ‘The solution of potassium permangan- 


- ate is now run into the flask from a burette, till it imparts a slight 


color to the liquid and the quantity required noted. 
This operation should be repeated two or more times with each solu- 
tion of sugar prepared, the mean of the results obtained giving the 


amount of permanganate corresponding to a given strength of sugar 


solution. " 
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From the data thus found a table may be formed, by interpolation, — 

giving the amount of sugar corresponding to each cubic centimeter of 
permanganate, but a better way is to construct a curve representing 
the reducing power of the sugar in the different solutions ; for this 
purpose a sheet of cross-section paper divided in tenths is convenient. 
Each division on the ordinates is made to represent one milligram of 
cane sugar, and those on the abscissas 0.2 c. c. of permanganate. 
Connecting the points found above we have a curve which shows the 
amount of cane sugar corresponding to any number of cubic centi- 
meters of permanganate. ‘The curve represents cane sugar, but from 
the known ratio of reduction which the other sugars (dextrose, levu- 
lose, milk sugar, etc.) have to invert-sugar, the curve for each is 
readily constructed, ninety-five parts of cane sugar being equivalent to 
one hundred parts of invert-sugar. 

The reducing powers of the several sugars, which the chemist is 
most often called upon to determine, is represented, according to Soxh- 
let, by the folowing ratio: Dextrose : invert-sugar : milk sugar = 
105:2 : 101.2 : 74, 

It follows that the curve constructed for cane sugar agrees very 
closely with that for glucose, and may be used without serious error 
in determinations of glucose in cane juices and other solutions con- 
taining only a small percentage. A correction for the slight differ- 
ence is, however, readily made when desired. 

When many analyses are to be made the time consumed in con- 
structing the curve is more than saved in the calculations, and when 
once constructed it is availabe for all subsequent determinations, if the 
solution of permanganate is made of the same strength. 

This method of standardizing the permanganate eliminates the 
errors arising from impure re-agents, and also the titration error of 
the individual, if the standardizing is done by the same person who J 
makes the analysis. : 

To enable others who may adopt this method to compare their re- “’ 
sults with those obtained here, the following table, showing the 
amount of cane sugar corresponding to each cubic centimeter of per- 
manganate used, is inserted. One cubic centimeter of the solution of é 
permanganate is equivalent to 6.9 milligrams of copper reduced to 
cuprous oxide. 
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2 3 2 3 2 3 2 Fe 
: : a: “eae | 18 
ele ge | | ge = |, 8E p | ge 
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1 3.0 17 56-0 33 115-0 49) 1991 
2 6-1 18 59-6 34 118-8 50 181-1 
3 9.2 19 63-2 35 122-5 Al 185-2 
4 12-3 20 66-9 36 126-3 52 189-5 
5 15-5 21 10-4. 37 130-0 53 193-5 
6 18-8 99 ln 74-41 39} 133-68 54. 197-6 
71 22-0 | 28 "7.9 39 137-6 55 | _ 201-8 
8 | 25-2 24 81-4 40 141-5 56 206-0 
9 28-5 25 85-0 4] 14504.) BP 21048 
NOs 81-8) 26 88.9 42 149-3 58 | 214-6 
fisite 230-1 on 92-5 43 153-2 59 219-0 
12 38-5 28 96-3 44 157-2 60 | 223-5 
1) 42. | 29 100-0 45 Lode baleerver 927.9 
Tl 454 |). 30 103-8 46 165-0 62 | 232-2 
15 48.9 31 107-5 4Y 169-0 63 236.6 
16 52-4| 32 111-2} 48 173-0 64°} 241-0 





The examination of a solution containing an unknown amount of 
sugar is conducted in precisely the same way as the standardizing of 


. the permanganate, 10 c. c. of the sugar solution, and 50 c. c. of “the 
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Fehling solution being taken in each case. The sugar solution may 
contain as much as two per cent of sugar but should not contain much 
more, as in that case the 50 c. c. of Fehling solution may not be suf- 
ficient. At the end of the re-action, the liquid should be distinctly 
blue from unreduced copper. 

In the examination of cane and other juices, 22 c. c. of the juice 
prepared for the polariscope test, equivalent to 20 c. c. of the original 
juice, were diluted to 50 ¢. c. and 10 c. c., equal to 4c. c. of the orig- 
inal juice, titrated for glucose. If the juice should be very rich in 
glucose it might be necessary to dilute the solution to 100 c. c. instead 
of 50 c. c. 

__ For the estimation of cane sugar in cane, 11 c. c. of the clarified 

juice equal to 10 c.c. of the original juice were diluted with about. 50 
c. c. of water, inverted with concentrated hydrochloric acid, neutralized 
with sodium carbonate and made up to100c.c. Tene. c. equal to 1 
c. c. of juice are titrated for total sugar. The glucose, found snb- 
_ tracted from the total sugar, gives the cane sugar. 

The method is rapid and gives very satisfactory results as the follow- 
ing duplicate analyses of six samples of cane juice for glucose show : 
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Per cent H glucose in mie, juice. 
Ee on takiens ow oe brava aay) Uebgsvateue Naty We’ ai'eat we ORME 3.22 3.18 
Pera let pyar eceke ous eb eldae a tole aiaeie ake eels: wists oe aac 3.84 3.85 
Roe sutt sy nal. oe a Maiee Datich gd ie aattur'e! Altes abe che rehnmmeste Ie 3.69 8.66 
7h Cag ORME Se ae Ceara Mo 338 os “hints Sa RR 3.99. 3.97 
TSAR A DAI oa” URINE Uta Re tee aie eK 3.72 3.74 
PN a ates cD SEEMS Delt op te cee Gs hve MG oP RE OE Ts 3.24 3.27% 


Only two determinations of cane sugar were made by the chemical 
method this year, these together with the polariscope test are given 
below : . 


Cane Sugar. 
. By Polariscope. Chemical Method. 
Ls ROA AE RAR i Me Cnt opi MAE ARATE UUs re AL 1G Ea. 11.30 
a [ae A CO ee Re Rar g ik Se EDA Py oy, 11.62 11.56 


IV. ANALYSIS OF FERTITIZERS. 


The determination of phosphoric acid has, in all cases, been made 
by Pemberton’s volumetric method, with ammonium molybdate, as 
modified by Prof. Caldwell in the second report of the Cornell univer- 
sity experiment station. Soluble phosphoric acid has been separated 
by digesting, with frequent shaking, 10 grams of substance in 500 c.c. 
of water and titrating 50 c. c., equal to 1 gram. Reverted phosphoric 
acid is separated by ammonium citrate precipitating directly with mag- 
nesia mixture, according to Peterman’s method, as directed by Prof. 
Johnson in the Connecticut experiment station report, but instead of 
igniting and weighing this precipitate as recommended by him, it 
has been dissolved in nitric acid and titrated with ammonium molybdate. 
This not only saves time but avoids the possible error arising from the 
precipitation of lime with the phosphoric acid. 

Nitrogen and potash have been determined in the usual manner. 





REPORT 


ye) OF THE 


HORTICULTURIST. 


INTRODUCTION. 


A conspicuous and important part of our garden work the past sea- 
son has been our somewhat exhaustive test of varieties. Seeds were 
planted of almost the entire list of garden plants offered by our 
American seedsmen, as well as many others from foreign countries. 
In this work we have had other objects in view than the mere com- 
parison of yields and qualities. All who have made the least study of 
varieties in vegetables know that there is much confusion in nomen- 
clature. We have endeavored, as far as possible, to discover how many 
of the so-called varieties planted are really distinct, and how many 
are only synonyms. We have also desired to study the fixity of varie- 
ties, the trueness to which seeds reproduce to name and the variation, 
‘which are apt to occur. 

While the work of purifying nomenclature may not be regarded as 
strictly experimental, we believe that it is entirely appropriate to the 
objects of the station. In the department of fruits we recognize veteran 
workers in this field whose creditable labors we are not as yet called 
upon to supplement or to review, but our study of vegetables has 
-shown the confusion of names so conspicuously that we are led to re- 
gard some systematic effort to rid our list of varieties from the many 
synonyms and misnomers as of great importance. 

The labors in this field of Mr. Fearing Burr, Jr., of our own 
country, and of M. Louis Vilmorin, of Paris, are highly creditable, 
yet the very success that they have obtained brings into greater prom- 
inence the deficiencies in our knowledge which exist. | 

The large number of so-called new varieties that are constantly 
being offered to the public as well as the many old ones whose dis- 
tinctness is questioned, makes it important that this work be carried 
beyond the present limits, and that some method of classification for 
the purpose of identification shall be established. The results of our 
investigations in part are appended in treating of the different vege- 
tables separately. 


~ 
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We have also sought to make a complete and accurate description : 


of every distinct variety grown. It has been our aim to note and de- 
lineate the peculiar characteristics of each variety in such a way that 
the intelligent gardener may be able to determine from these descrip- 
tions whether or not his varieties are true to name, but our work in 
this line must be deferred for further study before publication. — 

We regret that we have not accomplished all that we hoped for in 
this direction. A lack of time has somewhat prevented the very 
thorough study of varieties that we desired to make. The cold and 
wet summer also nearly thwarted our plans with the cucurbitaceous 
plants, while our eagerness to discover a preventive for the cabbage- 
worm (pieris rapae) tempted us to use applications that proved in- 
jurious to many varieties of cabbage and fatal to afew. A mixture of 
seed purchased has also at times made it impossible for us to certainly 
identify some varieties. Despite these embarrassments, however, we 
feel that we have made a good beginning in this work. 

Last, though not least, we have hoped that a careful study of the 
laws of growth, as illustrated in our varied exhibition of plant life, 
might suggest ideas that would prove of value in the more important 
work of future experimentation. 

Our work has not been confined to a test of varieties. We have 
carried on quite an extensive series of experiments in different branches 


of horticulture, the results of which will appear in their appropriate 


laces. 

; In order to economize space we have condensed as far as possible the 
more important data. gathered from our work in tabular form, adding 
such explanations, remarks and suggestions as seem appropriate. 

- In case the yields of some of our varieties should seem meagre to 
some gardeners into whose hands this report shall fall, we add by way 
of apology that the large number of varieties grown could not be ac- 
commodated within the limits of the former station garden, and we 
were therefore compelled to appropriate a portion of the farm that had 
not previously been devoted to garden purposes, and which was not, 
in consequence, in a thorough state of preparation. 

We regret that we have not more to offer upon the subject of fruits. 

Few of the fruit plants set out in the spring of 1882 are as yet old 
enough to bear, and we must acknowledge also that our list of the 
newer varieties is as yet quite incomplete. 
It is our desire to grow and test all new fruits as they are brought 
out, and in this we must ask the co-operation of fruit growers, as very 
many of the new varieties are not offered for sale until they have already 
been well tested. Any sample fruit plants of promising varieties sent 
to us for trial by the originators will receive careful attention, and 
will be reported upon in due time according to their merits under our 
conditions. We have already received some gifts of this kind, which 
are duly acknowledged in the report of the director. 


BEET. 


Our list of beets, including the sugar beets and mangels, embraced 
thirty-one named samples. The seeds were planted April 26, in rows 


ten feet long, and twenty-one inches apart, two rows of each sample. —__ 


In the first of the two rows one hundred seeds, or, speaking more ac- 
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curately, one hundred seed-cases were planted. What are usually called 
beet seeds, are collections of small utricles, each of which may contain 
a seed. As will appear in the table, the number of plants that grew 
from the one hundred seed-cases planted, is usually more than one 


hundred. 


_The plants were thinned in the row to three inches apart, but we 
noted that the end plants of nearly every row were best developed, 
which indicates that they should have been given more room. 


The statistics noted are as follows : 








NAME. 





Beet. 
Bastian’s early blood turnip....... 
Dewing’s improved blood turnip.. .. 
Matty Dood LULNIP.. 2s... eee ee 
Improved early blood turnip...... 
Hatch’s blood turnip......... Sines, 
Dark red Beyptian. 0.2... cues: 
Dewing’s extra early turnip....... 
Karly yellow turnip........ maele dies 
Karly turnip Basano............. 
Bastian’s half long blood.......... 





Henderson’s dwarf pine apple..... 
‘Henderson’s pine apple..........\. 
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Extra long dark blood............ 
Povetgrk. D100... ce ge 
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Dell’s flower garden ..........4... 
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14 | 103 
14 7o 
14 123 
14 | 125 
14 | 68 
14 | 138 
14 171 

14 | 192 | 
16 | 13 
14 124 
14 127 
16 91 | 
14 | 10 
14 137 
14 ra! 
14 162 
16 45 
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85 
85 
81 
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81 
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89 
89 
Y6 
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83 
92 
96 
85 


° 
ere eng peer ee en 





Weight of rvots. 


Ibs. 


44 
3D 


89 
30 
29 
36 
33 
53 
40 


44 
24 
dl 
o4 
28 
24 


14. 
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Henderson’s colossal long red....:........ 14. 104| 41.9 
BARTEL) STAI Cy ls ss aL Gag tee Coaher's eee ee eM mens 14 96 | 42 134 
RITE ELLOW sn. thd sing ofl gm pe n’ezaes te bearers 14 42} 36 103 
Orange: globe... ... 636 pee te + ah ears eae 14 54 | 34 0 
MIB HOWONOIG , ory aieltit etl ole oe dais pele te uetena 19 68 | 39 18 
MEBUWANOLG & - icaaceisiett oe ed hes bate cre Bal avatars 14 134 | 23 13% 

Sugar beet : 

anes imiperial WHE Sc Vee chee nteae 14 137 36 64 
Witter E renche st. 253 i. s velpis Bit toon ec cages 14 169 | 59 103 
ENV Ge Mi Perales. <2 lca ay pie, Sethew vom, s]A ace ete 14 160 | 384 24% 
22 36 | 42 9 


Our standard of earliness is necessarily rather arbitrary, as the 


time was reported before the roots were full grown. 

As grown by us the Eclipse and Dark Red Egyptian beets seem to 
be synonynis, as do also the Norbiton Giant and Mammoth Long Red 
Mangel, and Henderson’s Colossal Long Red and Long Red Mangel. 
Henderson’s Pineapple and Henderson’s Dwarf Pineapple are distinct. 
The lines of distinction between the Early Blood Turnip, Dewing’s 
Karly Blood Turnip, Dewing’s Extra Karly Turnip, Improved Karly 
Blood Turnip, Bastian’s Karly Blood Turnip, Hatch’s Blood Turnip, 
and Simon’s Harly, are extremely obscure. With our present knowl- 
edge we would not pronounce them synonyms, though we say unhesi- 
tatingly that so far as appearance is concerned we can pick samples 
from each of these so-called varieties that would pass undetected in 
any or all of the others. We are convinced either that the seed of 


these several names was mixed, or that the roots that produced the 


seed were not carefully selected to definite types. Otherwise the beet 
(and carrot as well) will not admit of such fine discriminations as onr 
seedsmen would have us believe. We would not forget, however, that 
the flowers of the beet are subject to cross-fertilization, and that this 


might, in some cases, overbalance the most careful selections of, the 


seed-grower. ee 

Our long-rooted varieties of mangel showed much variation in form. 
A large proportion of the roots did not project themselves above the 
soil at all. 

We also planted four so-called varieties of Swiss chard, or leaf beets, 


- yiz.: Beck’s Improved Sea Kail, Large Ribbed White Silver, White, — 3 


and Yellow Swiss Chard. The foliage of the first of these varieties 
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was decidedly more vigorous and more uniform than that of the other 
varieties, all of which seemed much mixed. ‘The foliage of the chard 
is used as greens throughout the season, and the petioles and midribs 
ure sometimes cooked and served like asparagus. It is interesting to 
notice that in this plant, in which the foliage has been the object of 
selection, the leaves are not oniy much more ample, but are much 
ae puffed or blistered than in the varieties of the common garden 
eet. 


CARROT, ® 


We planted seeds of carrot from twenty named packages April 26, 
in rows twenty-one inches apart and ten feet long, two rows of each 
sample. ‘The statistics noted appear in the following table: 
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Half Long Stump Rooted.............. 23 | 58 85 | 44 6 
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The date of “marketable size” was of necessity somewhat arbi- 
trary, as we did not wish to destroy the plants. We think it is rela- 
tively correct, however, in the different varieties. . 

The Altringham Long Red and Long Red Surrey ran to seed so 
early in the season as to nearly destroy the crop of roots. The same 
tendency appeared, but in a less degree, in the Half Long Luc, Large 
White Belgian and Violet or Purple. In the former two varieties we 
noticed a similar tendency last season. _ We do not find this noted as 
being a common characteristic of these or any varieties of cultivated 
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carrot, and whether it is due to the seed, soil or season, we are not in- 
_formed, but in the Long Red Altringham and Long Red Surrey we 
ascribe it chiefly to the seed. 

As appears from the table, the Gartier’s Red Horn and Early French 
Scarlet Forcing, which are very possibly the same variety, were ear- 
liest, while the Half Long Scarlet Nantes was most productive. 

The variety ‘‘ from Norway ” seed of which was presented by Messrs. 
Hiram Sibley & Co., very closely resembled the Danvers in form, but 
was later, and a little less productive. 

The James’ Intermediate and the five ‘‘ Half Long” varieties as 
grown on our soil, so closely resembled one another that samples 
answering to the description of each variety could readily be taken 
from every row. | 


PARSNIP.- 


We planted seeds from eight packages which came to us labeled as 
follows: Abbott’s Hollow Crown, Carter’s New Maltese, Early Round 
or Turnip, Guernsey or Cup, Long White Dutch, Round, Sutton’s 
Student and Turnip Rooted. | . 

As we have not yet harvested the roots, we give no report of the 
productiveness of the different samples. We have, however, examined 
specimens from them all. 

We were able to detect little if any difference in the foliage of the 
different samples as grown in the Station garden. 

Although the number of so-called varieties of parsnip is smaller 
than in the majority of our vegetables, we have very good evidence 
that the number should be much reduced. In our experience of last 
year we pronounced the Long Hollow Crown and the Carter’s New Mal- 
tese as synonyms. Vilmorin* classes the Hollow Crown, Student, 
Long Smooth and Long de Guernsey as one variety, and Burrf con- 
siders the Guernsey and Long Smooth as synonyms. 

We have been able to detect no difference between the samples labeled 
Abbott’s Hollow Crown and the Long Hollow Crown (the latter grown 
last season, nor between the Early Round or Turnip, Round and 
Turnip Rooted. . 

These combinations, if warrantable, reduce the number of varietie 


of parsnip to three, viz.: Long White Dutch, with the synonyms . 


Common or Dutch, Long Smooth Dutch, Large Dutch (of the cata- 
logue), Panais long (French); Hollow Crown, with the synonyms Long 
Hollow Crown, Abbott’s Hollow Crown, Hollow Crowned, Student, 
Sutton’s Student, Long Smooth, Guernsey or Cup, Carter’s New Mal- 
tese, Panais long de Guernsey (French), Grosse lange Pastinake 
(German); and Turnip Rooted, with the synonyms Round, Early 
Round or Turnip, Panais rond, P. court, P. royal, P. de Metz, P. de 
Siam (French), Runde Pastinake (German). 

In 1828 Thorburn offered but one variety, the Large Dutch. We 
learn from a report of the Department of Agriculture that seeds of 
the Hollow Crowned parsnip were introduced from England, and of 
the “ Round,” ‘‘ Panais rond” (French), from France in the year 
1854. } 


* Les Plantes Potagéres, p. 399. 
+ Garden Vegetables, p. 25. 
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We grew one row of the wild parsnip, Pastinaca sativa, adjoining 
the rows of the named varieties. The roots were little inferior in 
size, but were decidedly more rough and branching. The cultivated 
varieties of parsnip show far less differentiation as compared with the 


wild form than those of the carrot. It seems reasonable, therefore, ~ 
to hope that decided improvements may yet be made in this vegetable. 


RADISH. 


‘We planted seeds of radish from eighteen named packages in the 
open ground May 4, and a second planting of the same samples in 
the frame of the hot-bed on July 9. 

We had opportunity to note the difference in the quality of the 
roots as grown early in the season in common garden soil, and later 
in the highly fertilized soil of the hot-bed frame. Those of the first 
planting, which necessarily developed slowly, and were hindered more 
or less in their growth by the cabbage flea beetle, were tough, stringy 
-and worm-eaten, while those of the later planting, developing quickly, 
and being sheltered from insects by the hot-bed frame, were as juicy 
and tender as one could desire. 

The seeds of several of the varieties were much mixed, those of the 
Olive White being more than seventy-five per cent spurious. 

We have noted the following statistics of the two plantings: 
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In the first planting we have the better opportunity to note the 
comparative earliness, as the difference is more marked owing to their 
slow development. The Karly Long Scarlet was earliest, being fit for 
table use June 18, one day earlier than the Scarlet 'Turnip-rooted, or” 
the Karly Yellow Turnip. Ferry’s Perpetual Market and the White 
Turnip were slowest in development. 

The ‘‘ Daikon,” seeds of which were obtained from Japan through 
the courtesy of Messrs. Hiram Sibley & Co., is a very distinct 
variety, but it ran to seed before becoming sufficiently large for table 
use. 
The Early Scarlet or Red Turnip, Early Scarlet Turnip-rooted and 
Scarlet Turnip-rooted seemed the same variety. 


RutTA-BAGA. 


We planted seeds of rnta-baga from sixteen named packages in 
the garden July 7, in rows three and one-half feet apart, and ten feet 
long, one row of each sample, the seeds being planted half an inch 
deep. 7 

We have noted the following statistics : 
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Carter’s Imperial Swede (duplicate)............ ah 86 92 


In our test, which is on a very limited scale, the Shamrock proved 
most productive, and it was as early in development as any of the 
samples. 


The ruta-baga is much more hardy than the common turnip. We : 


planted on the same day and in the same manner, seeds of thirty-four 
so called varieties of common turnip, but these yielded a very small erop 





_, The data noted appear in the following table : 


Nasss.p >. 4 aN a ea ote: 


of roots ; so small that we have not noted the yields, as owing to the ir- 
regularity of the vegetation of the séeds, we could not consider it asa 
test of their comparative productiveness. 


ONION. 


We planted seeds of onion from thirty-four named packages April 
23, 24 and 26, in rows ten feet long, and eleven and one-half inches 
apart, covering the seeds, as nearly as possible, one-half inch deep. ‘To 


ascertain the percentage of vegetation, we carefully counted in one 


hundred seeds of each variety separating these by stakes from the re- 
mainder of the planting. 

We planted three rows of each variety, and in order to note the ef- 
fect upon the yield of different distances between the plants, we thinned 
the plants in the first row to three inches apart; in the second to two 
inches, and in the third to one inch apart, respectively. 
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Seeds purporting to be of the ‘‘ New Queen ” and “ Large white flat 
Italian Tripoli” varieties were also planted, but proved to be spurious. 
In the four cases, where duplicate plantings are noted, seeds of the 


same variety obtained from two different seedsmen were Used. 


*Pulled before the tops were all dead, 
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It appears that in nearly every case’ the yield was smallest in the 
first, and largest in the third row,-but in no case was the increase in 
the yield of the second and third rows in proportion to the increased 
number of plants. We noted that, as a rule, the largest bulbs were 
in the first row. 

Asan additional experiment in growing onions at different distances 
apart, we planted, June 3d, four rows of the large red Wethersfield 
variety, sowing the seed thickly. After the plants had vegetated, we 
thinned those in the first row to six inches apart, those in the second 
to three inches apart, those in the third to one inch, while those in 
the fourth were not thinned. ‘The planting was done too late to ob- 
tain the best results, but we note the yields, as follows : The first row 
yielded two solid bulbs and twenty-six scallions ; the second row yielded 
eight solid bulbs and thirty-seven scallions; the third thirteen solid 
bulbs, thirty-five scallions, with many undeveloped plants, and the 
fourth yielded fifty-seven solid bulbs and fifty-seven scallions. 


These results seem to indicate that there is some foundation for the 


opinion held by some onion growers, that the bulbs develop better 
where they touch each other in the row than where they do not. 

Another experiment with onions is quite suggestive. We saw a 
statement in an agricultural newspaper that onions will-succeed better 
on a compact than on a loose soil, provided that the surface is well 
_ pulverized to a slight depth. With the view of verifying this experi- 
ment, we thoroughly pulverized the soil on a small plat of ground, 
and on an adjoining plat of equalsize we packed the ground:as hard as 
possible by repeatedly pounding it with a heavy maul. We then cov- 
ered the surface of both plats with finely pulverized soil to the depth 
of half an inch, and, June 3, planted three rows on each plat with 
seed of the large red Wethersfield onion. The late planting undoubt- 
edly prevented a fair yield, but the three. rows on the compacted soil 
yielded nine pounds, seven ounces of merchantable bulbs, while the 
three on the pulverized soil yielded but three pounds, three ounces. 
The percentage of vegetation in the two plats was not noticeably dif- 
ferent, although the vegetation was more prompt in the compacted 
soil. Wehopeto repeat this experiment the coming season on a more 
extended scale. 

We also planted, April 26, seeds or sets of the following plants be- 
longing to the onion family, with the results noted. 
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MELON, SQUASH, CUCUMBER. 


As we have already remarked, our cucurbitaceous plants were not a 
decided success. The cold season and the heavy soil, combined with 
the-depredations of insects, were so unfavorable to the development of 
the plants that many of them failed to perfect a fruit. We will not 
present our results in tabular form, but will simply note those so-called 
varieties that were sufficiently hardy to mature a fair crop of fruit, 
despite the unfavorable conditions. We planted one hundred seeds of 
each of the so-called varieties offered by our leading seedsmen, in 
drills ten feet long, first mixing with the surface soil a layer of coal 
ashes two inches thick. ‘The application of the coal ashes was,an ex- 
periment intended to prevent, in a measure, the severe baking to which 
our heavy soil is so liable. The seeds were planted May 17-and 18. 

Of muskmelons the following matured a fair crop of fruits: Allen’s 
Superb, Boston Large Nutmeg, Boston Pet, Burpee’s Netted Gem, 


_ Cassaba, Early White Japan, White Japanese, Green Nutmeg, Hack- 


ensack, Improved Orange Christiana, Christiana, Jenny Lind, Long 
Persian, Log of Wood, Pineapple, Prolific Nutmeg, Sill’s Hybrid, 
Skillman’s Fine Netted, New Surprise and Valparaiso. 

The following were not total failures: Ward’s Nectar, Shaw’s 
Golden Superb, Round Yellow Cantaloupe, Chicago Nutmeg and Bay 
View. 

In flavor we found the Boston Pet and Chicago Nutmeg very su- 
perior. Burpee’s Netted Gem was very prolific, though the fruits 
were quite small. The Log of Wood was the first to mature a fruit, 
ripening a specimen on September 18. The Improved Orange Chris- 
tiana and Christiana are undoubtedly the same variety. The Harly 
White Japan and White Japanese, however, are distinct. 

Of watermelons, but three matured a fair crop, viz.: Apple Pie, 
Apple Seeded and Odella.’ The following, however, were not total 
failures: Black Italian, Black Spanish, Citron, Cuban Queen, Early 
Jersey, New Round Excelsior, Gypsy, Golden Fleshed, Goodwin’s Im- 
perial, Peerless or Ice Cream, Phinney’s Early, Sculptured Seeded 


_ Japan and Vick’s Early. | 


Of squashes the following matured a fair crop: Early White Bush 
Scallop, Early Yellow Bush Scallop, Green Striped Bergen, Perfect 
Gem, Summer Golden Crookneck, Turban, Canada Crookneck and 
Vegetable Marrow. The following were not total failures: Mammoth, 
Low’s Premium Hybrid, Essex Hybrid, Custard Marrow, Butman and 
Boston Marrow. 

The Low’s Premium Hybrid, Essex Hybrid and Turban are scarcely 
distinct, but owing to the limited number of fruits produced, we would 
not declare them synonymous. 


Of cucumbers the following produced a fair crop: Boston Pickling, 
_ Karly Russian, Early Short Green, Extra Long White Spine, Long 


Green, Perfection Pickling and Tailby’s Hybrid. The Early Short 


Green and Tailby’s Hybrid really did well. The New Jersey Hybrid, 


White Spine, Long Green Smooth, Early Frame and Early Cluster 


- were not total failures. 


We also planted seeds of -five so-called varieties of pumpkin and ten 
of gourd, but few fruits of either matured. 
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Many of our cucumbers and squashes showed unmistakable evidence 
of cross-fertilization, and clearly indicated, on the part of those who 
produced the seed, a lack of sufficient care in isolating their varieties. 
The blossoms of the melon, cucumber and squash cannot in any case 
self-fertilize, and hence, unusual precautions are necessary to prevent 
the mixture of varieties. 

For a detailed account of our experiments upon the insects which 
infest these plants, we refer the reader to the article on insecticides. 


CABBAGE. 


We planted 100 seeds of cabbage from each of fifty-six named pack- 
ages in seed-boxes in the ereenhouse, April 24th, 25th and 26th. 
Hleyen plants of each were transplanted to the garden May 26, each 
sample occupying a row twelve feet long. ‘The plants were afterward 
thinned out in the rows where they were thick enough to require it. 
The data we have noted are as follows: 
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Early St. John’s Day.. Baek eA eects She comea ies 8 (05 PE PM PP (he Pe 
Mee yum Bad. soe tel cde ea eeu ce eta 9 47 ORE Oe ee) ah a= cle) fe bias 
Wheelers: Cocoanutie hiss spaciccseacels ae 5 66 10 127 3} 4 6 
Schweinfurt.. Sn hi eis oe 5 64 U 121 4/ 8 2 
Schweinfurt Largest White eae See aE 4 93 6 110 b+ i3 ame 
Schweinturt Quintal/ia 4. ia. oN ees 5 85 2 127 2112 14 
Quintal Drum hea@. 2 ie .c ce. et. ee eel 5 67 6 114 41) 8 9 
Strasburg’ Quintalie. ose 2 ed Be ts yet 5 78 8 119 4} 6 9 
St; Penpis Drumhead. 2.58 ioc ce ses cares 5 76 9 140 1} 8 
Danish Drumhead: -s.. s. lsccee es dae kes ff 71 10 110 8] 6 8 
Vilmorin’s Early Flat Dutch . 5 62 10 115 9) 48 
Cannon Dall eiaeeres ors dao: vatins ee ak 5 92 9 112 51 4 8 
Fottler’s Improved Early Brunswick...... 4 73 ‘ 114 oi} -6° ae 
Pothier s BrupsSwitCky).8. 0. weklathitse concen es 5 55 11 114 41] 5 vf 
Premium Large Late Flat poate A i) 53 6 181 3 | 6 6 
Mate PlateDuten - saws wick esdwadiieeeiee Cae 5 71 9 121 5) 4% 936 
Karly Dwarf Flat Dutch ..... ............. 5 63 |* 8 147 LF 
Cranes Harly.x ct leon, pee AEP 8 30 11 127 A fo * yf 
Large Late eich aig oh Deen eA ite emeeicide ath ed £ 91 10 Wi esa oles [ol auae Meee 
Stone Mason.. Pet S SED ech eis Stools edaave ls 6 64 q 140 3) 6 8 
Large Late Bergen.. 7 46 il 142 4.) 4g 





* Planted May 4. 
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inches 
Silverleaf Drumhead ....................-. 5 65 4 146 0 a Wa 
Marblehead Mammoth....................- 5 78 4 146 Ws 9 
MUGS LOM yee Vie aki wele ls caswieneesiale b-e'56 4 78 6 112 TP No ident Kt) 
Early Blood Red Erfurt Se ath SOE ab Dee SN 5 68 Os Geen 1| 4 
Earliest Blood Red Erfurt.... ....... Peet Mae SAR Eke 11 166 lat knre 
ROU OL IGRI Or. Sc tives, ‘eels Geeiscis os Pe 5 90 8 112 Wi 4 5 
EGON ID EET OAM sts sive cee eee ts yee we ceteves 5 68 6 119 6; 6 6 
Wine MeO DULG EIGKLING 1 ses onclcc eludes 5 68 9 127 4.) 6 fi 
avoy — 
IRIN OLE Ettore fa! awd a. bebe a gae ects cea a TOG PES ein Mosca nc aban ond he ae etree are 
EAI VI) BUNS erie rome flag psi clo ials ojdeiernes. pansies 5 HO) Wussietecre ses | were ects [artistes nae (ema atare toes 
WITTE OV OU TAI OF] CAL. ce sic ss ccee cute oe netees 4 QB Wn catia te | erie was tase etree Latte a oad 
LI GPA RSLS LIA Se 1A RD a a 4 ORT teas ace 145 rAd oe A ake) 
Very Early Paris..............0.0- ere Ae 3 OB ates. Nees cobs lRv spent Wane iele ereraess 
AL ORO EIU horas cosas o%s,c'em! oug-cajece Necccuas 5 DS ioe os hel Natce weet hoe oa aeborn bp acerednr ul, 
Early Drumhead .... ...... Oe oe reat as 5 SSP Mae Say oa eve atancte eto COO Ma Wat oa eaten 
Heatheri Stem: 3... secs. ce cesce Doce ee Wee 5 QO: rere ces |ee ete eid notes | Lated eae on 
PINAY PRTTULTEN NS rere poate areal sito! waltald Cercle ee We ap 4 Sales ee ts 144 Y 1 236° 5 








We do not consider our cabbage test a fair one for two-reasons: 
First, the number of plants transplanted was too small, and second, 
as we have already remarked, our experiments with various substances 
with the view of finding an efficient insecticide for the cabbage worm 


' proved injurious in some cases. ‘T'he injurious applications were more 


concentrated on some rows than on others, hence we have no means of 
estimating the relative amount of damage. We present our results, 
therefore, without drawing comparisons. 

The Schweinfurt Quintal, Largest White Schweinfurt, and Schwein- 
furt, are undoubtedly synonyms, as are also the Quintal Drumhead 
and "Strasburg Quintal. 

Seeds of two varieties from Japan, under the names ‘‘ Broad Leaf” 
and ‘‘Shiro-Na,” were presented to us by Messrs. Hiram Sibley & Co., 
but neither proved to be of any value. 


' CAULIFLOWER. 
We also planted seeds of cauliflower from twenty-two named pack- 


‘ages, April 16, of the same number and in the same manner as noted 


for cabbage. "Bleven plants of each sample were transplanted to the. 
garden May 15. Aswill appear from the following table, some of the 
plants produced very fine heads, although their treatment was not dif- 


; ferent from that of the cabbages. 
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we |% fee | & (2 |*y 
S o fe = z 3 : ae) 
CAULIFLOWER — VARIETY. og |/8.|53 | eS | ey l8ey 
2a8) °3 S28) Sl | 2 lees 
S2s| 58 sas) £S | SS |282 
AI OIPIS EAE OM HUI Ace nists Sic Guteaeaaee 5] 55 | S.6 eam 9 
Algerian pate Sak sa Ss |e ok eee 5 =| 92 9 142 ks 6.7 
THOR WATES ot cisco Ch ae Sees 51:52: | 78 eae 5 
Carter ev weliance. ;. 24... toleewes B20 | Pe rs 
_Carter’s Dwarf Mammoth.......... 5 | 69 | ‘6: ) 12a pee 9 
“bariiest Dwarf Hrfurt,.. oo2h.5 sie 5 | 47| 10 | 124) 4 7 
Erinrt Barly: Dwar. 2.0 xq eee D150 | 6 aay ie aa 5 
Hepehy nbc hi: {rans eG ee 186) | aes 6 
Barly, London .).3\..66 Queues eee Stee 7.56 16 ee o ee 9 
Bixita arly Parish. 20% dihecd t; ba eee 7 | 54°] -8 | Ta? Fee 9 
Gerry. [sland {is /\-9.'bauitiecbeu! ce taiener 7180 | 3 [TBS es 6. 
BEN VELIAl.  Vitcie vy. wht he ey aes ieee Cites 8 Lipson 10. 
italiin Giant White, so. Dey sack oles 5179 5) 6 Aon eee 
Barge Late Londons... e088 yi. 5 | Al): 6s TS a 
harge White; French o20. (yin 5} 88°} 0 85) 0D wieaas 6 
Lenormand’s Short Stem...........4 5 | 78] 5 |128) 6 ats 
*Rice’s Giant Snowball... 0.0.0.2 0.0% 5 |; 48 Y | D5 2 t ae ieee 
Snow bale ahh Moe cian Piece e 7 | 70°; 5 | 128 | 4 | v6 
Sthdtholder. i... . ee ee I Pe TON 5 6) ee ees 
Bhorburn:s::Wonderfuleni ik: ole cies Sas 4 | 128 4 6 
Veitch’s-Autumn Giant............ 51 Ob) 96.) WS aes 6 
Walgheren J) 00: nad: ny ate SOAR ay ee aT 5 | G45) 3h)  TABeEes 6 
7 
BRoccott, ‘ 
We also grew three samples of broccoli, under the names Cabbage, ; 


Carter’s Summer, and Karly Purple Cape. A portion of all of these 3 
formed fair-sized heads. The broccoli closely resembles the cauliflower, 
the chief difference being that it is more hardy, and is rather less — 
delicate in flavor. 4 

KALE. 


We also grew a few plants each of twenty-five so-called varieties of | 
kale, or borecole. ‘I'he seeds of nineteen of these were obtained 
directly from Paris. A few of these had beautifully cut and varie-- 
gated foliage, which made them very attractive, particularly toward 
the latter part of the season. 


LETTUCE. 


Our lettuce, from fifty-five named packages, was planted April 27, - 
in rows ten feet long and twenty-two inches apart, two rows of each 
variety. ‘The plants were thinned in the rows sufficient to give room 
_ for their full development, The statistics noted are asfollows. It will 
appear that certain varieties do not form heads. ‘i 








* Planted May 18, transplanted June 20. s\ 
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NAME. 


All the Year Round (black seed) 
American Gathering, new...... -....-. 
Bath.Cos Biss’: . is... ..4.025.05, Motos 
Black Seeded Simpson.... ..........< 
LESOR RTS 6 AOL OR ee eee ee 
SOSHONGCUPIOM PEs kitaiciests. dad's ba 5 ache 
EOI IRGC ort cal acc ae ees sh gees 438 
Brown Geneva Cabbage..............- 
Galiiornia-Gardener’s. +s... --- 2606.4. 


REISE COLIN AT ces. 5s) a2 tee aw 2 oe Ares on " 


| 
| 
Curried Simpson. cv... sig. se. eee es F 


DD COT ONUUTOs ims cic’ ¢ schk nielg oisya alu diom sichetes 
Early Curled Silesian....,...... -. .-. 

ATIVIW-HItG TIGAG «oc. eecins nae wave sees 
Emperor Frame Cabbage... Alyssa OTe HS 
BRrankfort Head ..- .2.....4..- tor ae eee 
French Imperial Head...........:.... 

BPAY THILG GOS AL, fades tcc lesles 


Gray Seeded Butter. .. ............ 


REEMA COR Me ete sidkiess\s fae Shes) se s 
LCCO CE TINGPEO (oe Pei caplect ease ase ies 
Golden Stone Head . DeLee Pee 
Hammersmith Hardy Green. RPA i eee 
MAEVE OPM ORN TEE Rte ol pc Sie! sinc ad uh dig 2 dh Misia bral 
Hardy Green Winter ..)../.......04 60. 
MG EOUITIEAL GAG iWEe Nh onc cAs'os nis) ob chaps bi oets 
Improved Spotted Pap Beei ne ais ese hate 
NTGASPEVTORG Pais foie cle SERS his bese 8B R's 
Maree. erincess Head. 2.2300... ss 
Large Whitestone Summer....... .... 
Malta Large Drumhead ............. 
Marvel oODReOd, Bison. )./.. 2545. 52.00, 2: 
Neapolitan Cabbage. .....-............ 
New Orleans Green Cabbage .......... 
UL SY ROL DIE 0 0 phen Se eg ea a SP 
Perpignan ........ Ba PEN Cee 
Philadelphia Butter.. re Siac Aare 
PERI OPILOUG Y. tee Re sin ceisoe a elenbelesew ress 
Prize Head, Early...... Pap ch Moe 
The Deacon.. end fea 
Yellow Seeded Butter ...... De Tt eee 
Vellow Butter, large... sy... fo .2 oes. 
Wheeler’s Tom Thumb . AP aesehs cat te 
White Forcing peeks Ss PER 
WNTICOMU OSM icc tt sexe wer sob inert eee os 
White Chavigny Bare tit, < woes: Be Tans, oe 
White Cabbage .... Rog Cte» een tee 
White Batavian ... 











Versailles’ Cabbage ... . .....-... ests 
MSU GISE DAL WOO ies inc eave ore wlaae 
SUTRA Pd OER Rte Dale et A ee ree 
Shotwell’s Brown Head..... ... ..... 
Satisfaction (black seeded)........4 .. 
Pe ATIUAT GO Ole ie as cui ae so gs Juche ola 
COPIOUS ah fo aKisictesic'ssdea 2a: 'sepa oe 
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We also planted seeds of samples named green flat cabbage, White 


Paris Cos, Victoria cabbage, Black Seeded Tennis Ball, and White 
Seeded Satisfaction. The first two failed; the remainder were spurious. 


Among the fine heading varieties we would name Salamander, the 
Deacon, White Chavigny, and White Cabbage. Some of these reminded 
us of of miniature cabbages. The Deer Tongue, a new and yery dis- 
tinct variety, though rather homely in appearance, is very tender, 


with a sweet, pleasant flavor, which is retained until the seed stalk 


commences to form. 


SYNONYMS. 


We rated the following names as synonyms : 

All the Year Round, Black Seeded Satisfaction and Salamander. 
American Gathering, Prize Head, and Ferry’s Karly Prize Head. 
Gray Seeded Butter and Frankfurt Head. 

Hardy Green Winter and Hammersmith Hardy Green. © 

French Imperial Head and Large Princess Head. - 

Perpetual and Curled Simpson. 

White Seeded Tennis Ball and White Forcing Head. 

White Cabbage and Large White stone Summer. 


CELERY. 


In growing celery we made the experiment of planting one row of 
each so-called variety in a trench, one foot deep, well manured in the 
bottom with thoroughly rotted horse-manure, and a second row ad- 
jacent to the first on the level, without special manuring, Market 
‘gardeners have generally abandoned the practice of trenching the 
ground for celery. Whether the family gardener who grows but a 
small amount of celery can afford the extra expense of trenching and 
high manuring is the question which we hoped to answer in this ex- 
periment. 

Our list included twenty named samples. One hundred seeds of 
each were planted in boxes April 11th and 12th, the latter being 
placed in a cold frame, where they were covered in severe weather. 

July 5th sixty plants of each sample that vegetated so large a num- 
ber were transplanted to the garden, thirty being set ina trench, and 
thirty on a level, as noted above, the rows being ten feet long. Where 
the samples failed to vegetate sixty plants, half of those that vegeta- 
ted were set in each row. The data which we have noted are as 
follows: 
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Boston Market... 00). grids. hfe 28 78 157 157 9 9 12 12 
AEGON SHO CIE SONG assis =59 he's soe e's 27 65 181 181 6% 6% 14 14 
Crawford’s Half Dwarf White..| 27 50 164 185 10 10 13 15 
Dwar Crimson:.: 5055 (20.0.4. 27 43 205 210 9% 934 13 14 
VOLO OULIWV ATT & os sco oe. oye Cee 27 70 125 139 5 9 14 15 
Giant White Solid... :....... .. 27 81 148 167 95 63% 14 14 
Golden Heart Half Dwarf ...... 27 46 171 167 634 103¢ 2 12 
Hall Dwarfs... :.-. rae as 27 47 196 229 914 10% 13 14 
Laing’s Mammoth Red.......... 27 48 296 207 1314 1334 14 14 
fa Plume Chestnuts yo.cie. 27 43 161 150 914 83g | 12 14 
Major Clarke’s Pink ~... ...... 26 59 160 171 10 10 14 14 
Perfection Heartwell. ........) ©26 65 122 153 | = 1234 17% 14 14 
Sandringham Dwarf White. .. 26 59 1738 |. @ 125 934 934 15 15 
Seymour’s Solid Red........... 26 16 375 250 13 1536 15 | 15 
Seymour’s Solid White...... ... 26 33 218 Ble hae. 334 14 18 
Sutton’s Sulham Prize.......... 26 72 161 188 8 13 13 15 
Turner’s Dwarf White.......... 26 {2 119 229 1% 183g 14 16 
White Walnut.......... oa ees 6 26 78 134 ABD P| erate Raed at 14 16 
GO lETIBO ese tbe let fo edness 26 53 93 TG cwee se, Ba aceon Fey ama fs: 
Celariac —Apple.............5- 26 52 34 BES iis Fee (arms, alee NR aah abe hae 























Unfortunately for our experiment, severe rains followed the trans- 
planting, which filled many of the trenches with water, thus placing 
the plants set there at some disadvantage. In four of the cases in 
which the yield from the trench falls behind that from the level cul- 
ture, viz.: Long’s Mammoth Red, La Plume Chestnut, Sandringham 
Dwarf White and Seymour’s Solid Red, our notes show that a large 
mortality of plants resulted from the flooding of the trenches. The 
same was the case, however, in Carter’s Half Dwarf, Major Clark’s 
Pink, Perfection Heartwell and Turner’s Dwarf White, yet these va- 
rieties show a larger weight of plant in the trench culture. We can- 
not therefore assign the cases where the yield from the trenches was 
inferior to the damage from water, although from the lay of the land 
some trenches were more flooded than others. 

Averaging our results obtained in seventeen samples in which the 
weights from the two rows are noted separately, we find that omitting 
fractions, plants grown in level culture averaged 177 pounds per hun- 
dred, while those in trench culture averaged 178 pounds per hundred 

lants. 

x It appears that in this experiment the trench culture yielded no re- 
turn for the increased laboreand manuring. It appears, however, 
that the length of the bleached stems was rather greater in the trench 
than in the level culture. We noted also that suckers were more 
numerous on plants grown in trenches, and that the base of the stems 
was more often split and deformed. : | 

Suckers seem to be largely a variety characteristic, although no va- 
rieties are entirely without them. On the Boston Market, Sandring- 
ham Dwarf White, Seymour’s Solid Red and Turner’s Dwarf White, 
they were very numerous, while on Sutton’s Sulham Prize they were 
quite rare. 

The resemblance between many of the samples is very great. It 


seems probable that a more thorough acquaintance with them will 
discover many syhonyms. 
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We weighed the blanched portion of four plants of seventeen varie- 


ties. In twelve of these the weights of ¢ach row is given separately. 
The figures presented are the average of the four plants. It is prob- 
able, however, that the number weighed was too small to furnish a 
correct average for the varieties, and hence we offer no deductions. 


E@a-PLant. 


We planted seeds of egg-plant from sixteen named packages in the 
green-house April 6th. When of sufficient size a few plants of each 
lot were transplanted to the garden. ‘The samples planted were named 
as follows : Black Pekin, Extra Harly Dwarf Purple, Early Long Purple, 
Guadaloupe Striped, Ferry’s Improved Large Purple, Long Purple, 
Round Purple, Scarlet Chinese, Scarlet Fruited, Tomato Formed Red, 
Tomato Shaped Red, White, Round White, White Long Chinese, Long 


White China and Yellow. The fruits of the Extra Karly Dwarf Purple ~ 


were fit for use several days earlier than those of any other variety. 


Ferry’s Improved Large Purple bears a striking resemblance to the New | 
York Improved which we grew last season, and both are closely allied 


to the round purple. As grown by us the Tomato Formed Red, Tomato 
Shaped Red and Scarlet Chinese were undoubtedly synonyms, as were 
also the White Long Chinese and Long White China. The white 
varieties are interesting, but are not seemed for culinary purposes. 
PEPPERS. | 

We planted 100 seeds from each of nineteen named packages in 
boxes in the greenhouse April 9th and 12th. Six plants of each 
sample were transplanted to the garden May 24. 
We have noted the following statistics : 
































er) ee 
bs = J 2 
cs pe) 
gi | 8 | eds 
NAME. Zs < & Ee 
. Re ec 
Cayenne: LTued) dea Ase eee Ole ae | 10): abe SO 
Hone ed) Cayenne 2) clei eiissae Cen ale. & 10 | 92 | 82} 136 
Dong Yellow Mayenne... iad. eee) 10 | 82] 91 |} 136 
New Cranberry....... Seas Tet Ae 10 | 92) 85 | 186 
sma hed: Chilis 622.3). ee en ae ry 10 | °° 86%) 337 Ieee 
HONEY SOO aes sicey seh okt, SLs eeare ita Laveen ee 10 | 94} 102 |} 130 
NWO NCATE 255% pies Ki aly hina el ere eae 11} (35 sec VON Stee 
Oxhear bi 5). 5.+ te ope ee oes oe si weet 100) Oe ees 
Nate Cr Sabri W wis wie’ Matern Se ae ie eagete oe 8 | 23 | 82] 186 
Sweet Golden: Dawn. 9...) cut e440 10 ;. 94} 89 | 140 
SS WAL, OPPS Cy clatevate atin ysl ot ace aoe DMM EMPR TEA 8 | 924) .9bope Bas 
Spanish: Monst?ous. 00's bau his .). we od veel 10: | 2ST) Siete 
Squash, or Tomato Shaped..............-. ll | 48°|~ 98 ie 
Tiere oo nashn Gk spiel eer Se ger ey eae hcas- Sol 11 | ‘53.084, 46 eae 
Sweet Mountain or Mammoth.............. 8: | LT SO tre wee 
Large Bell-or Bull Nose..1,. 05). 3. ee. aes 10 | 89 | 84 |* 1387 
Orang eBelly sity oa. gia <oics ice wine ela Scot tye 11} 92) 88) 148 
Giant, Hm perorss, 5 /ij.\sisisve wresiele aise jel yes aveb 11} 89} 94] 159 


Violett (ak oc CRG We ee es ee 12 |° 60 | 107 | 1387 
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The three samples called ‘‘ Cayenne ” are misnomers, as the Cayenne 
pepper, Capsicum frutescens, is a distinct species from the common 
garden pepper, being a perennial, with a woody stem, and _ not suffi- 
ciently hardy to endure our climate. hese are probably smaller 
forms of the Long Red and Long Yellow Peppers. * 
The Large Bell or Bull Nose and Sweet Mountain or Mammoth, are 


_ regarded by Vilmorin as synonyms. We have been able to see no dif- 


ference in them. 

A variety planted under the name Monstrosum proved to be the 
Long Red, and one under the name Long Yellow was spurious, being 
of the form of the Orange Bell. The latter seems to be anny a yellow 
form of the Large Bell or Bull Nose Pepper. 

“A variety planted under the name Sweet Spanish, was evidently 
spurious. 

The ‘‘ Large Squash ,” and ‘‘ Squash or Tomato Shaped,” were not 
perceptibly different, nor were the. ‘“‘ Oxheart” and ‘‘ New Oxheart.” 


TOMATO. 


Our test included sixty-four named samples. With the exception 
of the last five named in the table, the seeds, one hundred of each 
kind, were planted in boxes in the green-house, April 9, 10 and 11. 
Four plants of each sample were transplanted to the garden May 24, 
The data noted are as follows : : 
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82 | 8 | 88 halt) ee | ee 
Dec Es Oy. OS EI USI ada ce eR 7 91 83 136 141 15 
PIR ie ahd wis eve ds 0 UI aE es fiat atts 7 90 ie 126 35 il 
Arlington... | -SCW RES * Sec HRep RET LED MEER Pa el ea aR aR wR fae 80 87 147 164 9 
Blount’s Champion Cluster ac. 6 upd ai, 7 95 82 136 148 5 
BOBCORMMANK Ob). 20. Ne elec fobs Se os ik 69 89 135 137 5 
Broad Leaved Dwarf Sua Ath Weta e 7 92 103 147 166 6 
Canada Victor ... AES et ae A Ine age 8 45 88 133 140 1 
les V LV Gh sep e020 ORL) Lae gan eae a Ree en Beare 7 62 88 133 140 3 
Early Conqueror. .... .......- ial ase alate Sar wate 7 86 103 140 156 se 
Cook’s Pearce: aS Ge ee, RE SAR GA UAE RS u 87 87 143 164 8 
Criterion .: | ETN OR eae, Tae ink a Rt 7 85 89 164 174 2 
RISER Ge AA ais af Sie ibis, (Lis ces! Pew opete dines s 7 79 82 127 131. | many. 
Early Red Smooth....... .......... ID aa 7 50 87 133 140 5 
Barly Round Red Smooth................. " 84 | 70 | 135 |. 138 1 
GAME MA OTIC Res ule hee ciara) S085 28 ere A wc gee ke cates 6 7 45 88 138 143 80 
Essex Early eee Tats bibl AEA, aptioe 7 92 103 143 165 ML 
Extra Early Red.. 8 62 88 158 165 $3 
Feejee Island Red. SAR Le Rae Carat 6 82 88 164 170 3 
General Grant.......... Ee shone eid Mente be Cas 7 26 82 135 140 8 
PAOLO TODO Ciel aces foes eb ee eed Ph cones 7 99 82 143 166 1 
Bag tay O) 0, LAC DG WANT CRE RAPE ce ORR Pe eg aan ae ff 85 89 148 164 25 
Green Gage Li Sate ae tae be Mela He eT tae yeu aed ie 90 70 112 143 4. 
Hathaway’s’Excelsior.......)....c00- 20s bi 7 5d 93 148 159 2 
Howard.. Fuse eUeey cab ne Bice ok 6 ag 93 148 158 5 
4 Hubbard's Curled Leaf ..............-.-- ‘ 6 42 83 136 140 18 
AN TTMLTIO B NAV oo ook hee hh lolos toe ate Moab elde ales ea 6 93 70 129 143 4 
Imperial arpe FY Glow ss: Wickes eee as goes: 7 87 104 164 174 diapers 
Meaves (harty,Frolific. .0.. 6c 1 eee oe de , 6 67 72 134 144 v4 
6 88 83 136 140 9 


uprme BOER a Lis os tuk aes, mere tasawee cue! 


* See Les Plantes Potageres, Vilmorin, p. 409. 
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Large Red Round Smooth..... Ee yan bes 6 71 78 188 143 8 
Lit ploy GeMre odie oe eke ce. uk bie uae we 7 56 61 128 136 86 
Livingston’s a WOFEO Talc us st eae ee ema oe 6 yy 86 142 162 i 
Livingston’ S.PertoctioMm 4. ssc seat te Joie taseay 6 90 84 137 156 4 
Lyman’s Mammoth erngese Ct detaion asin eee if 84 88 156 164 4 
MA VILOW ORS Weer s Atte ets cin pcos ere tae ob 8 85 7 143 170 5 
French Uprig Bike R dil: dau een eee ee 9 48 104 182 “8 2 
POET ORATION Fle oS el tec ese pa aa eae 7 "2 82 143 187 6 
New White Apple....... Pest 4 2 Aig a eee 7 94 82 143 148 6 
Oran enol es ors. Ck tally Coie ote cele de 6 97 81 135 143 6 
PAINEO Gis ieterec sets Nino: TA Ab ay tee eke abl Aad 4) "i 89 83 164 174 2 
Soke dia) Peale ike Sintra meee eeND ae i 91 86 166 > 3 
GRE h ck ahs fever ble pre asian iv site bate deat ets 6 95 63 143 147 10 
Powell’s ..:.... Cee tacsueniee Chey eaves 9 64 87 136 159 3 
President Garfleld....... ....c-esesceeees- 9 88 77 * * 3 
Reade’s Island Beauty.....:..... .  ...... 9 90 67 1380 143 ll 
Red Chief....... ad clues uel iin Solas é 83 73 136 148 4 
Red, from South Men eri casi. cs hake 9 87 73 140 143 5 
Red Valencia vluster Bie ot fakes a ote Me Medio oe ee 9 74 89 144 159 5 
Rochester . See ent dae 6 20 82 143 169 8 
Tilden’s New. PPR So CR rice. 9 26 86 140 147 10 
AU ri UG obo) 6 as eC gine paareets avai TAP cael agape ee 6 75 78 133 147 4) 
PEO aise + alk en Ae Re Mehs Mabe Since rae 6 95 65 143 144 2 
Touhy et LOX trans eGloCted. We cane sons sc eae 6 89 83 147 174 ras 
Pati ssCapeor Zl urban. sees eas bees ek 6 82 63 131 135 10 
White, from South America actin i Shoes 6 100 71 140 148 aed 
Yellow GHETLY ale tidctoe tic pe eed see ne eee 8 14 63 151 134 | many 
POEM AO WUE LOR uel a ts herve «ike tae tao tS ate 8 Al 65 138 143 
Yellow, fre om ‘South America.. Mee ey, 8 82 63 133 136. | many 
BVO LIG Wi Uh aot Dries momeae hie es eae eee eee 6 99 63 13) 1386 | many 
WOLLO Wi VACLOM mle cise ca caists rec eens CUE Re cteae 8 43 ‘ 82 134 186 
‘*No Name”, .. By Ap ee cece ee 14 32 78 133 136 14 
Morstord’s No: Od ios fae. ak ouee see Woes 16 52 80 134 * 4 
Horsford’s Cross (Acme and Trophy). sc. P: 16 82 80 119 * 1 
DOOUIOSS A cet iirae) Wee eh sien aie a ieee tet 12 39 62 * ae ieee 
Mammoth California sre «oss: see alte sie 12 70 68 * vaste eatets 
Physalis' (Alkekengi) incr eis ata. heer seo see See 5 soe ude ie ee 
Strawberry or Ground Cherry Tomato...... ve Taate rn dees ee Eve. 
Sweet Mexican Tontatos!. .jsc4 ates bneulee es 11 79 65 seats a as ibe 
Small Yellow Alkekengi........ ............ 18 9 |° 121 * 








We note the date at which the first ten fruits were ripe to show the 


time when the fruits of the different vatieties were available for table 


use. The first tomato to ripen was of the Green Gage variety, and 
was noted July 31st or 112 daysfrom planting. The first large frnited 
variety that ripened ten fruits was the Alpha, the time of which was 
noted August 22nd or 135 days from planting. The New Currant, a 


very small variety, had ripened ten fruits on August 18th and the. 


Turk’s Cap, also a small variety, August 22nd. ‘The President Gar- 
field, a so-called new. variety, failed to ripen a fruit. 

We find that the order of the ripening of the varieties does not 
agree with that noted last season. Thus, last year the Acme was two 
days later than the Mayflower; the past season it was seven days ear- 
lier. Last year the Acme was six days earlier than the Paragon ; the 
past season it was thirty days earlier. Last year the Acme and Trophy 


ripened the same day, the past season the Acme was seven days earlier | 


* Failed to ripen. 
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en one sample of the Trophy, and eleven days earlier ‘than the 
_ other. 

‘We noted the fact that as the rule, smooth tomatoes have few cells, 
and conversely, that many-celled tomatoes are rough. The number 
of cells often varies in the fruits on the same plant, as does also the 
smoothness of the fruits. These facts suggest that in order to secure 
smooth fruit we should select for seed those which have few cells. 
As evidence in favor of this suggestion, we note that fruits of the 
Acme tomato are invariably smooth, and the number of cells in this 
variety rarely exceed four. The Cherry, the Currant and Apple toma- 
toes are also invariably smooth and rarely have more than two cells. 

September 29th we carefully counted the number of fruits that were 
affected with the tomato rot, on one plant of each so-called variety. 
The results obtained are noted in the right hand column of the table. 
It is not supposed that one plant will show the actual relative amount. 
of decay in the different varieties, though we think the figures repre. 
sent a fair index of it. A few varieties are noted as showing no de- 
cayed fruits. We found, however, upon careful examination of all of 
the plants of these varieties that an occasional affected fruit appeared. 
Even those varieties that seemed rot-proof last year were more or less 
affected. 

We noted during the latter part of the season that the foliage of 
the tomato plants was attacked by a blight or mildew. In general 
terms, the amount of this blight was proportionate to the amount of 
decay. ‘Thus, the leaves of the Early York, Great Chihuahua, and 
Little Gem varieties, were much blighted, especially those of the Great 
Chihuahua. 

The fruits of the tomato vary so much, that the study of synonyms 
is extremely difficult. We found the President Garfield and Great 
Chihuahua exactly similar in appearance, though the latter proved 
several days earlier than the former. The same may be said of the 
Acme and Essex Early Hybrid. ‘The seeds planted under the names 
Early Red Smooth, Early Round Red Smooth, Extra Harly Red, 
Large Red and Large Red Smooth Round, show very slight differences 
in appearance or time of maturity, and are probably but one variety. 
The limit of variation is so broad, that one season’s study is not suf- 
ficient to determine the synonyms. . 

As will appear from the table, we also grew three varieties, or, more 
accurately, three species of Alkekengi or Strawberry Tomato. Strictly 
speaking, these are not tomatoes at all, as they belong to a different 
botanical genus from the tomato. The small globular fruits are in- 
closed in a peculiar thin membranous, inflated, angular covering, 
which is the expanded calyx of the flower. The plants which are 
sometimes found growing wild, are low, very spreading and exceed- 
ingly prolific. 

The fruits are known under various names, as Strawberry Tomato, 
Winter Cherry, Ground Cherry, Barbadoes Gooseberry, Mexican 
Tomato, etc. 

The three species grown were identified as Physalis edulis, P. Phil- 
adelphicum and P. viscosa. 
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THE PRA. 


Our trial list of peas embraced seventy so called varieties. The 
first planting of sixty-eight named samples was made April 21. One 
hundred seeds of each (with a few exceptions), were planted in rows 
ten feet long and three and one-half feet apart. The seeds were planted 
two inches deep, and were placed in the row as nearly equi-distant as 
possible, which made them on the average one and two-tenths inches 
apart. ‘The soil was rolled after planting, and during the season was 
cultivated only sufficiently to keep down weeds. ‘The plants were not 
thinned, and only the taller varieties were bushed. The more import- 
ant data noted are condensed in the following table, in which the 
names of the wrinkled sorts are printed in italics. In order to avoid 
decimals we have calculated the pods per plant and the peas per Bee 
on the basis of 100. 






















































xt VARIETY. * 3 n 
a7, ‘ ~~ > 
4 . Rg Ke 
‘<< 3 
Brie, ’ ey 
4g = a 
fo ‘ A re 
American Wonder.....+.+.. ER. ie; .| April 21 18 
_. Bishop’s Dwarf Prolifi ...| April 21 17 
‘ Bishop’s Long Pod....:........c00000. April 21 17 
ae _ Black-eyed Marrowfat.........000. April 21 18 
4 Blue Imperial...... SP Reet White sene April 21 17 
Blue Imperial Dwarf... .-.| April 21 17 
Beis) BlNe Peter d.....cc..sscsseoe Battal oak April 21 18 
MD PSTDESTY QUECET, ....0necce.2 eosevesseess April 21 18 
___ Brown’s New Dwi. Marrowfat: »| April 21 19 
> Caractacus ......... EE velaiepiucsee}, ADVIL 21 18 
))) > Carter’s Challenger ................ April 21. 16 
Carters Commander in Chief .....; April 21 16 
Meme te oarter’s Fitst Crop. .........ss.s0re- April 21 17 
— . Carter's Little Wonder..............| April 21 17 
ss Carter’s Premium Gem... ..| April 21 17 
_-——- Carter’s Pride of the Market. .| April 21 18 
_ Champion of England. .| April 21 17 
 Gulverwell’s Telegraph... ...) April 21 17;} 
~_ Daniel O’Rourke ....... .| April 21 | 17 
- Day's Early Sunrise .... April 21 17 
Bk) Doctor Me Lean.............c.seeseeerees April 21 
 - Dwarf ea Uae Grape April 21 17 
_ _ Earliest of ae Ei stuireniisyassusve~sss veh PTE 21 17 
9 MRUDEAULDNC ovesst tse cecvesssessucekess April 21 16 
(Bhugenia Siiitsksupdersuskecs lab avese srecan April 21 17 
_ Extra Early Kent.... ..............| April 21 17 
_ Ferry’s Extra TRARY ssaseinscdicn April 21 17 
HEL SIL AL ese cac cts aasktnes as ssest0 «oe-| April 21 28 
Thorburn’s First and Best........| April 21 | 17 
Wareea 8 First and Best .............. April 21 17 
Vleveland’s First and oe eon April 21 16 
ibley’s First and Best.. ..-| April 21 16 
Sede s First of All.......... April 21 16 
_ Hair’s Dwarf Green aa ehies April 21 17 
Ty ELADCOCK .1..420000- ee Riyntarscgrde ...| April 21 18 
John Bull .... Petticedss | ADIL AL 16 
- Kentish Invicta 0000000000000] April 21 | 16 
i. _ Laxton’s Long Pod ov..cs Ai Absee April 2] 16 
PRA & MAPVEL, ccvcsssacee cnstavieee April 21 18 
Be Larton’s Omega ...0.:......00s000..00-| ADT! 21 19 
ve, - -Laxton’s Supreme........... ve Ree April21 | 17 
Be LU TICCE AOAC :.:0isscseccncseecsccees April 21 17 
— — McLean’s Advancer..........00.:006 April 21 17 
Bi, MCL CAS L.' Be Mreveccsescyacscoreees April 21 Li, 
» . McLean's Premier.............0...| April 21 18 
EMNENUMILIM coecrsenaievege sconecsesceceeses April 21 17 
NG DOLE OM .sex.ccscopcasscessecsessenee, we.e| April 21 16 
4 Philadelphia Extra Harly.«....... April 21 18 
_ Prize Taker Gr. Marrow.......... April 21 17 
B Premium Geiss o-ovrecccsscseess Be April 21 17 
_ Royal Dwarf ieuaeere LS RDS .| April 21 17 
...s6| April 21 19 
April 21 7 
April 21 18 
aA b April 21 16 
 Veitche’s Perfection. ......cccccc.000- April 21 16 
May Lite Marrowtat.....:s.cco.s0s-0.+: April 21 17 
MWilliam the! Wirst..8:..../...5...0... April 21 16 
Yorkshire Hero, .......0000.000006002..| April 21 16° 
Warf Gray Sugar.......e..cccesoseses April 21 17 
, Siwart White Sugar.. Soe, 3 Ce April 21 16 
BMP POIE DUGAT. -0.05.00600.-<+csnecveeseseseeo] ADTil 2I 16 
eed UTEOY SUSIE A .csenecovesteseeseus| ADI! 2) 16 
vy rt POP sctysccenctisvessicsess | ADTIL QP 16 

















Commenced vegetation 











Per cent vegetated. 











First edible maturity in 














Days fit for table use. 


* Wrinkled sorts in italics, 


First pods ripe in —— 


days. 











Last pods ripe in —— 


days. 














Number of pods per 100 
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Number of peas in 100 


average pods. 
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From the results noted in the table it appears that the pods of Lax- 
ton’s Karliest of All was earliest, furnishing peas fit for table use in 61 


days, and that those of Laxton’s Omega and Veitch’s Perfection were ~~ 
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latest, being fit for the table in eighty-six days. McLean’s Premier _ 


continued fit for table use during thirty-three days, the longest time 
noted, while those of Early Alpha were fit for use but nine days. 
Ferry’s Extra Early, Thorburn’s First and Best and Ferry’s First 
and Best ripened their entire crop in eighty-four days from planting, 
while Carter’s Little Wonder required 122 days to ripen its latest pods. 


McLean’s Premier was most prolific both in pods and peas, yielding - 


4,637 pods on 100 plants, and averaging 698 grains of ripe peas per 


plant. The American. Wonder was least prolific, yielding but300 pods ~ 


on 100 plants, and averaging but forty-four grains of ripe peas per 
plant. We should state in justice to the latter variety that it was the 
most dwarf of any tested, the “ Minimum” excepted, which accounts for 
its light yield. Were the rows planted as closely as the height would 
admit, the yield upon a given area would probably not be less than in 
other varieties of equal earliness. 

Brown’s New Dwarf Early Marrowfat contained the largest number 
of peas to the pod, and Hair’s Dwarf Green Marrow the smallest. 

Seeds of two wrinkled varieties were sent us for trial by Messrs. B. 
K. Bliss & Sons of New York, under the names “A. No. 1,” and 
‘© A. No. 2.” We-have not reported them, as but one plant of each 
variety vegetated. 

Seeds of three varieties from Japan were sent to us by Messrs. Hiram 
Sibley & Co., under the names “ Bari,” ‘‘ Narosis” and ‘* Volo.” 
The first two failed, of the third, two seeds vegetated. The plants 
were of a distinct species from the common garden pea; and in ap- 
pearence resembled the vetch. They were identified as the Chick Pea, 
Cicer arietinum, L. | 

On May-12th we made a second planting, sixty-three so-called varie- 
ties, of which fifty-eight were duplicates of the first planting. Com- 
paring the results of the two planting, we find differences which we 
cannotexplain. Wenote, forexample, that the second planting showed 
a decidedly smaller percentage of vegetation than did the first, although 
the seed was in most cases taken from the same packages. ‘This vari- 
ance, which was far from uniform in the different varieties, amounted 
upon the average to twenty-three per cent., although two varieties 
vegetated better in the second planting than in the first. 

We find that the order of the edible maturity in the varieties of the 
two plantings does not entirely agree. Thus, of the second planting, 
Carter’s First Crop, Daniel O’Rourke, Laxton’s Karliest of All, Early 
Alpha, Cleveland’s First and Best, Sibley’s First and Best, Hancock 
and Philadelphia Extra Early, were all noted at edible maturity on 
June 30. On July 1, we noted American Wonder, Blue Peter, Hen- 
derson’s First of All, Ferry’s Extra Early, and Ferry’s First and Best. 
Kentish Invicta was noted July 3. 
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The comparative results are condensed in the following table : 

; Planted = Planted 

April 21. May 12. 

Hdible. Edible. 
MeetOn BeATIIOST Of VAllcicsc-c oa debs. s eee. June 21 June 30 
MMM VACL SS 5. cai aig SMe chee aieia cvs sie. 0) oye! siall alae June 22 July 3 
Premoerson s Hirst of AMT ye iisiee cies aa's seis « June 22 July 1 
Preteeerun the WArly eos cic eo tcels teat ews de dees June 22 Jnly 1 
SPMOUDUPI SE. PITSL ANG Bests ....5 <2 ec See ese she is RU Cia ee Nid se 
Beers iten And Best. ii. cake es cs singe cls eee oe June 22 July 1 
Cleveland s: Hirst and Best...) 0... ee ee ee June 22. June 30 
MMI ee ChE oc Sse ciy Ay 50,0 oss hs ote vba ve June 22 June 30 
BpRCOEPE TSE OTOP. os's ws edin's co bis ve steve neces June 23 June 30 
ROI OUTKO. oes eS in e ebins eee ee bees June 23 June 30 
PERU PUNY whcrs se ees tan be wee CCAS IRS LAN June 23 June 30 
(NS 100 G5 ER i ane ns June 23. July 7 
piurey ea Hirstand Best. i... dies eee ce cele eee June 23. July 30 
MEET AI NY OUCGT 6. eek ete lasek wanes June 24 July 1 
NRE eee ei eS Sea ee nice sledelme ba tbc June 24 July 1 
eee OMIT COM Fs oo. sine duces og se ae June 24 July 5 
Pemaceiphia Hxtra’ Harlys oak iis eee eee we June 24 June 30 


We note that twenty-one days’ earlier planting was followed by an 
earlier edible maturity of from six to fourteen days in the different 
varieties. | 

Averaging the periods between and edible maturity in the two 
plantings, the order of earliness is as follows: Laxton’s Earliest of All 
had pods fit for the table in fifty-five days; Cleveland’s First and Best, 


and Hancock, in fifty-five and one-half days ; Henderson’s First of All, 


owing to the gréater distance between the plants. 
account for all the difference in prolificacy, for Day’s Early Sunrise, 


_Ferry’s Extra Early, Ferry’s First and Best, Carter’s First Crop, 


Daniel O’Rourke, Early Alpha and Sibley’s First and Best in fifty-six 
days; Philadelphia Extra Early in fifty-six and one-half days; Kent- 
ish Invicta, American Wonder and Blue Peter in fifty-seven days, 
Carter’s Premium Gem fifty-nine days, and Extra Karly Kent in fifty- 
nine and one-half days. ° 

In the yield of pods per plant we find a very striking difference be- 
tween the two plantings. Thirty-three varieties, of which the com- 
parative yields were noted, yielded ninety-four per cent, more in the 
second than in the first planting. Here too we find a lack of uni- 
formity which is perplexing. The Kentish Invicta, British Queen, 
Prize-Taker, Green Marrow, and White Marrowfat produced more than 
three times as many pods per plant in the second as in the first 
planting, while Day’s Early Sunrise and Veitch’s Perfection produced 
considerably less in the second than in the first. 
_ As the per cent of vegetation in the second planting was fifteen per 
cent smaller than in the first, we might expect a larger yield per plant, 
But this fails to 


with twenty per cent less’ vegetation in the second planting, yielded 


- about sixteen per cent fewér pods to the plant. 


In the number of peas in the pod, it appears that in twenty-four 


varieties it was larger in the second planting, while in ten it was 


smaller. The Prizetaker Green Marrow, which produced a much 
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larger yield of pods in the second planting than in the first, had about 


two peas less in the pods, while the Kentish Invicta, with about the 


same surplus of pods, gave one and one-half more peas to the pod. 
While we note there is a variety difference which is well marked, 
yet we cannot fail to perceive that no one planting is sufficient to 
furnish data from which we may safely generalize as to the permanent 
differences and qualities between the various sorts. . 


SYNONYMS, 


A careful observation leads us to believe that seven catalogue varie- 
ties of peas are, in reality, but one and the same variety. We present 
an abstract of our notes in tabular form so that the reader may ex- 
amine the evidence and corroborate our opinion. ‘The seed planted 
of these seven names was obtained from six different sources ; and 
with the exception of two of the samples were of unknown age and 


history. Had we known them to be of the same variety, we could 


hardly have expected more uniform results. Reference to our experi- 
ment with early and late pods from the same variety will show that a 


difference in earliness of five days resulted from the selection of pods; — 


while our experiment with well and poorly filled pods showed a differ- 
enee in the yield of almost five hundred pods in 100 plants. If such~ 
differences are possible in seed known to be of the same variety and to 


have been grown under like conditions, it is not surprising that the © 


slight difference noted in the table should have appeared in the results 
from seven different samples of seed. We have reliable testimony that 
the character of the soil may have an influence upon the growth of 
the pea plant that will extend through more than one generation. 
This might readily account for the fact that the vines of Henderson’s 
First of All were slightly more dwarf than in the other samples. 

The descriptive-notes in the column for remarks are so nearly alike 
in the different plantings, that one sample answers for all. 

Our notes also indicate that the peas known as Day’s Karly Sunrise 
and Eugenia have a very striking similarity, the only difference being 
that the latter was slightly more prolific. 

The Blue Imperial and Dwarf Blue Imperial are unquestionably 
identical, as are also Carter’s Premium Gem and Premium Gem. We 
have indications that some other names are synonyms, but we shall 
await further trial before decision, 
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Piercings First and Best.|May 12 June id |June 30 |July 10 |July 14 ‘July 26 — 
irst and Best.....;May 12 Junel5 |July 1 |July 12 jJuly 16 | July 26 — 


First 


Ferry’s 
iN Sibley ’s First and Best....|/May 12 June 16 |June 30 |July 10 July 14 | July 25— 
_ Thorburn’s First and Best.|May 12 June 15 |June 27 |July 12 |July 14 | July 26° 
-Henderson’s First of All...|May 12 June 16 |July 1 |July 10 |July 14 | July 26 
WLAN COGK Vn cette uvies ee cin May 12 June 15 |June 30 |July 10 [July 14 | July 27 
Philadelphia Extra Barly..|May 12 June 15 |June 30 |July 11 jJuly 14 _ sr ae 
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EXPERIMENTS. 


In order to ascertain how much may be gained in the earliness of 
peas by selecting the earliest pods for seed, we gathered last season the 
earliest and the latest ripening pods from a row of the Tom Thumb 
peas One hundred seeds of each of these selections were planted 
April 21, under the conditions noted for the test of varieties, and a a 
duplicate planting was made Mav 12. The results were as follows : 
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It thus appears that the earlier ripening peas vegetated better in 
both cases, the difference amounting in the average to 144 per cent. 
They were also fit for the table earlier by an average of five days. The 
other figures are somewhat confusing. ‘laking the average of the two 
plantings, however, we find a difference in favor of the early pods of 
2.25 pods per plant, and of .615 peas per pod. ‘This difference was 
more noticeable while the plants were growing than after they had 
ripened their crop. ‘Thus, on July 14, we noted that in the planting © - 
of April 21 ten plants from the earliest ripened seed had produced 
sixty-eight pods, of which thirty-eight were well filled, while an equal 
number of plants from the latest ripened seeds had produced only 
forty-nine pods, of which but thirteen could be called well filled. 

The Tom Thumb variety was selected for this trial because the pods” ~ 
are formed during a longer period than in most other varieties. It is 
probable that in varieties of which the pods nearly all ripen at the 
same time, the difference from the results obtainable from the firstand —_ 
last ripened pods would be less marked. 

In order to ascertain how far well-filled pods are superior for seed 
to those poorly filled, we gathered last season the very best filled pods. 
of two varieties of pea, and also a few pods that contained only one or 
two seeds each. ‘The varieties were Laxton’s Marvel and Culverwell’s , 
Telegraph. ‘The peas from the best filled pods, from the poorest 
filled pods and from well-filled pods were planted April 21 in adjoin- 
ing rows, with the following results : 
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In the case of Culverwell’s Telegraph the row from the pods that 


contained eight peas gives inferior results in every case. We make no 


attempt to account for this. The row from the pods that contained 
ten peas show, however, a considerable improvement over the one from 


_ the pods that contained but one or two peas. In the Laxton’s Marvel 


there is a gradation in the numbes and length of the pods from the 
seed from the poorest filled to that from the best filled pods. 

We also noted that the pods that contained the maximum number 
of peas were from the seed from the best filled pods. Thus, in the 
Laxton’s Marvel, the plants from the nine-seeded pods produced three 
pods that contained ten peas each, but none that contained a larger 
number, while the plants from the eleven-seeded pods produced ten 
pods that contained ten peas each and two that contained eleven each. 

We noted, also, in the case of the Laxton’s Marvel, that while the 
plants from seed from the best filled pods were remarkably uniform in 
height, productiveness and maturing, those from the seed of the poor- 
est filled showed much irregularity. Several of the plants were what 
seed growers term ‘‘ runners,” growing much taller than the. others, 
producing very inferior pods and ripening much later. 

In order to note the influence of distance in planting upon the 
number and length of the pods produced, we made on May 12, six 
plantings of the Kugenia pea, at.different distances apart. The results 
were as follows, the distances noted in the table being the actual aver- 
age distance between the plants that vegetated in the various rows: 


No. plants. Aver. distance apart. No. pods per hundred No. of peas per No.of pods 


plants (cal.) hundred pods. in 10 feet. 
REA 20 inches 3,992 442 239 
32 74 inches 2,562 422 410 
19 64 inches 2,721 368 517 
23 54 inches 2,004 316 461 
38 34 inches 1,321 372 502 
48 24 inches 1,462 300 702 


It thus appears that for the full development of the individual plant 


a distance between the plants of more than seven and one-half inches 


is necessary, but a distance of two and one half inches apart gives a 
larger yield from the same length of row than more distant planting. 
It dlso appears that the length of pod is greater in remote than in 
closer planting. 

In order to note the effect of different depths in planting upon the 
percentage of vegetation, we planted on May 12, an equal number of 
Kugenia peas at a depth of one-fourth inch, one inch and two inches, 
respectively. 

Those planted one-fourth inch deep vegetated eighty-nine and one- 
half per cent, those planted one inch deep vegetated seventy-nine 
per cent, while those planted two inches deep vegetated only forty-three 
and three-fourths per cent. ‘The time required for vegetation was 
shortest in the shallow planting. 

The pea will germinate when gathered very green. About August 
1, we planted seeds of the pea which were gathered when about half 
grown, others that were of proper size for table use, others that had 


a 
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commenced to harden, and others still that were fully ripe. All of 


these plantings vegetated fairly well. The greenest ones, however, 
showed a rather smaller percentage of vegetation than the other sam- 
ples. October 16, we noted that the plants from the seeds that were 
too hard for table use, but not fully ripe, had made the largest growth. 

We made the experiment of planting peas very late to see if they 
would thus escape the attack of the pea-weevil, Bruchus pist. We 
planted June 6, two short rows each of the William the First and Pre- 


_mium Gem varieties. The plants escaped the mildew better than we © 


had anticipated; and matured a fair crop of peas. The yield was a 
little less, and the ripe seed a little more shrivelled than in our earlier 
planting of the same varieties. At date, December 11, these peas 
show very few signs of containing weevils, although the “seed of the 
same varieties from the early plantings is already : swarming with this 
insect, 

We also repeated our experiment of last year, confining a small 
quantity of bisulphide of carbon in a bottle filled with peas, in which 
the weevils were not yet sufficiently developed to be apparent on the 
outside. ‘The result was the same as last year,— no weevils have devel- 
oped at date, December 11. About forty per cent of the peas of the 
same variety that were not thus treated, have either full grown weevils 
in them, or the cavities whence they have come out. 

It would seem that this method of treating peas might be anotat to 
those who grow them for seed. While we have had no experience in 
its application on a commercial scale, we sce nothing to prevent such a 
use of it. If, as soon as the peas are sufficiently dry for sacking, they 
were headed up for a fortnight in tight barrels or bins, into each of 
which was poured a pint or two of bisulphide of carbon, it 1s very 
doubtful if a weevil would ever emerge from them. In our experi- 
ments, we found that this liquid prevented the growth of fungi in 
the pea, even when they were put up quite wet. Hence, there would 
be little if any danger of the pea heating in the barrels or bins to a 
degree sufficient to injure them. Our experiments indicate that their 
power of germination is not diminished by this treatment. It might 
be inj jured, however, if the peas were confined too long. Ge 

The grower of seed peas has the power to nip this evil in the bud, 
but so long as the public is willing to purchase and plant infested 
peas, we can hope for no relief. 


Cross-fertilizing different varieties. 


Last season we cross-fertilized the flowers of several different va- 
rieties of the pea, among them Day’s Karly Sunrise with Dwarf Gray 
Sugar, Champion of England with Culverwell’s Telegraph, and 
Champion of England with American Wonder. The seeds resulting 
from these crosses, which were planted May 12,vegetated rather poorly, 
but the plants were all vigorous, and a few of them were very, pro-’ 
lific, the largest yield from one plant being sixty-one pods. We noted 


that in crossing wrinkled with smooth varieties, peas of both sorts — 


were mixed indiscriminately in the pods, while the pods themselves 


were of the type of either parent, or were sometimes intermediate in. 


form ; but in crossing the common varieties upon the sugar-pea, the 
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peas of the two types were in no case mixed in the pods. The pods 
were always of the type of the common pea, though on certain plants 
all of the peas that they inclosed were of the sugar type. 

For the benefit of those who may desire to make experiments in 
cross-fertilization, we remark that the pistil of the pea is fertilized by © 
its pollen before the flower expands. It is necessary, therefore, to re- 
move the stamens before this time, to prevent self-fer tilization. “In 
our experiments we have noted that the fertilization takes place about 

_ the time that the pure white color appears in the petals. So long as 

the petals remain greenish, the flower is in condition for castration, 
but after the color has changed to white, it is useless to attempt cross- 
fertilization. We remove one or more of the petals with a pair of 
tweezers, which exposes to view the pistil, surrounded by the stamens. 
The anthers, which look like small yellow balls at the outer end of the 
stamens, are then picked off with the tweezers, taking care not to 
break or injure the pistil. After about twenty-four hours, a fully 
opened flower from the variety that is desired to cross with it is taken, 
and enough of the petals removed to expose the anthers. The pollen 
is now visible as a yellow dust, looking much like flowers of sulphur, 
A portion of this dust is placed upon the stigma (outer end of the 
pistil) of the castrated flower, either by the use of a small camel’s 
hair brush or by touching the anthers themselves to the pistil.. If this 
is well done, the pollen will be easily visible upon the stigma. We 
have found that when the foliage of the plants is wet, so that a smail 
drop of water can be easily placed upon the stigma with the tweezers, 
before applying the pollen, the latter adheres better, and is less likely 
‘to be blown off by the wind before it is assimilated by the flower. 

As the pollen of the pea is confined for a long time within the petals, 
is not much blown about by wind, and is very rarely carried by in- 
sects, it is hardly necessary to protect the castrated flowers by inclosing 
them in paper bags, as we are compelled to do in many other plants. 
It is very important, however, to tie a bit of some bright colored cord 
about the stem of the flower, so that it can be readily found again. 
We cannot be certain that the fertilization has taken place until the 
pod is formed and shows evidence that it contains peas. Pods will 
frequently form from cross-fertilized flowers that develop no peas. 


, SPINACH. 


We planted one hundred seeds each from eight named packages in 
the garden, April 30, in rows ten feet long and twenty-one inches 
apart. We have, noted ithe following data: 
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The Viroflay was decidedly the most vigorous variety, while it was 
as early as any. ‘The leaves grow very large, sometimes ten inches in 
length, and eight inches broad at the base. It is only on very fertile 
soil, however, that the plants attain their largest size. 

The Long Standing was similar to the Viroflay, but of slightly 
smaller dimensions. ‘The Hortenso, seeds of which were presented to 
the station by Messrs. Hiram Sibley & Oo., did not appear to be 
adapted to our climate, at least not for spring sowing. The plants 
ran to seed before the leaves were of suitable size for table use. 

We also grew the New Zealand Spinach, Tetragonia expansa, Ait., 
and two varieties of Orach, or French Spinach, Atriplex hortensis, L. 
Although usually called varieties of spinach, these plants belong to 
distinct genera from the common spinach. 

The New Zealand Spinach is a low, annual plant, with spreading, 
branching stems, numerous thick, fleshy leaves, and greenish, incon- 
spicnous axillary flowers, the leaves are used like those of common 
spinach, but develop later. Planted April 30, the leaves were fit for 
the table July 1, the plant bloomed July 16, and the first seeds were 
ripe September 14. 

The Orach is a tall, annual plant, with numerous broad, slightly 
blistered, soft, arrow-shaped leaves, which are used like those of com- 
mon spinach. ‘The general appearance of the plant recalls that of the 
common pigweed. We grew two varieties, the Red and the White, 
which differ only in the color of their foliage. Planted April 30, the 


leaves were fit for the table June 14, the plant bloomed August 7, and 


the first seeds were ripe September 14. 


PARSLEY. 


One hundred seeds each from six named packages were planted in 
boxes in the greenhouse April 9th. We have had y very poor success in 
growing this plant from seeds sown in the open ground, but in the 
greenhouse the seeds germinated as well as those of many other plants. 
The samples were named and vegetated as follows : 
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A few plants of each variety were transplanted to the garden 
June 20. 

The Carter’s New Fern Leaf, Double Curled, Moss Curled and 
Triple Curled are very closely allied, the chief difference being in de- 
gree of fineness to which the leaves are cut, and the amount to which 
the segments are folded. As parsley is grown to some extent as an 
ornamental plant, these differences are legitimate variety characteristics 
so far as they are transmissible by seed. 

The Hamburg and the variety from Norway, the latter a late intro- 


| duction, presented to us by Messrs. Hiram Sibley & Co. of Rochester, 


are very distinct, from the others, as they have thickened tap-roots, which 


' show a considerable regularity in shape, being in the finest samples as 
_ well formed as in the radish. ‘The root of these varieties is the portion 


used, and it is eaten in the same manner as that of Celeriac or ‘Turnip 


Rooted Celery, which it resembles in taste, though it is rather less delicate. 


The Hamburg parsley is considerably cultivated in Germany, where 


_ two so-called varieties of it are described. It is grown precisely like 


the parsnip. In this country, the roots should be taken up before the 


~~ ground freezes and packed in earth or sand and stored in the cellar. 


The foliage of the thick-rooted varieties is exactly like that of the 
Plain-Leaved or common parsley, a variety formerly much grown in 


_ this country. 


The thick-rooted parsley, like the Tuberous Rooted chervil, is 
modern yegetable, having bcen introduced into culture at a conan 
tively recent period. These are’ str iking examples of the influence of 


_ selection in changing the characters of plants. It is probable that 
among our uncultivated plants, especially the umbelliferous biennials, 
other roots might be obtained large enough for use as vegetables. The 


experiments of M. Louis Vilmorin, of Paris, confirm the truth of this 


statement. The Anthriscus silvestris, L, an umbelliferous plant 


which grows wild in the woods of France, after ten years of culture 


: and systematic selection yielded half or more of its roots as simple, 
neat and conical in form as the finest samples of Hamburg parsley. 
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HERBS. 


We planted seeds of fifteen species of the plants usually called by 
seedmen ‘‘ herbs.” 
The names, date and manner of planting, with the other data noted, 


are ag follows: 
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The Balm, Horehound, Rue, Sage and Thyme failed to bloom, and 
only Chervil and Coriander ripened seeds. 3 

Borage, Chervil, Coriander and Dill are annual plants, and Basil 
and Caraway are biennials. The remainder are perennials. . 

The leaves of Balm, Basil, Horehound, Hyssop, Rue, Sage and — 
Thyme are used as condiments, and the seeds of Caraway and Dill are 
used in the same way. Borage and Horehound are used chiefly as 
medicine. ‘The leaves of Balm and the seeds of Coriander and Sweet 
Fennel are used in the manufacture of liquors; the leaves of Burnet 
and Chervil are used as salad; the leaves of Coriander are used for 
seasoning, and the seeds are used in a variety of culinary preparations. 


MISCELLANEOUS VEGETABLES. 


Besides the vegetables which we have already considered, we grew __ 
quite a large number of the rarer vegetables and novelties. These — 
were planted for the purpose of procuring accurate descriptions of 
them, and as they are not of general interest, we do not present the 
same data that we have given. for the more common vegetables, but. 
simply note the list and number of varieties of each. ‘These were: — 
Cardoon, Collards, Corn Salad, Cress (three varieties), Endive (three — 
varieties), Gobo (from Japan),-Martynia, Mustard (three varieties), — 
Okra (three varieties), Roquette, Scolymus and Whitloof. teks 

The Gobo is of interest, as it is nothing more nor less than our — 
Burdock changed somewhat by cultivation. In Japan the rootsof — 
this plant are used for food, being boiled or served in other ways. It 
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is said that if taken when about half grown they are tender and 
agreeable. 

We had opportunity to test on the table the Green Globe Artichoke, a 
few plants of which were grown last year from seed. The plants do 
not yield a great amount of food, as only a portion of the flower head 
is used. This was pronounced very delicate and palatable. 


POTATO. 


We planted in the garden twenty-two single eyes each (with a few ex- 
ceptions) of ninety-two so-called varieties of potato, for the purpose 
of comparing their respective qualities, and also for the verification of 
an experiment made last season of cutting the eyes to different depths. 

This number of eyes was tiken because it best suited the length of 
our rows. ‘I'he eyes were planted about two inches deep and one foot 
apart, on slight ridges, the centers of which were three and a half 

| feet apart. The plants were not “hilled up,’ and were cultivated 

_ only sufficiently to keep down weeds. 

: The data noted as to yields, earliness, amount of decay, etc,, are 
condensed in the following table, in which the names are arranged 
alphabetically: 
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As the number of eyes that vegetated in the different rows was not 


uniform, we have computed the yields and numbers of the tubers in every 


case on the basis of one hundred hills, omitting fractions. ‘That is to 


say, the Adirondac potato, of which there were twenty-two hills, 


would have produced one hundred and eighty-seven pounds of tubers 


had there been one hundred hills yielding at the rate that the twenty- 
two hills yielded. 
The decaying tubers were treated as sound, in separating the mer- 


chantable and unmerchantable potatoes. 'Tubers of merchantable. 


size that were ill-shaped, or knobby, were called “ malformed.” 

The White Whipple variety ‘produced the largest weight of mer- 
chantable tubers; the White Star comes second, and the American 
Giant third. The largest total yield was from the Grange, which pro- 

duced one pound more than the White Whipple. ? 


At the rates noted in the table, the White Whipple would have — 


yielded a trifle over three hundred and ninety-two bushels of mer- 
chantable potatoes per acre; the White Stara little over three hun- 
dred and seventy-one, and the American Giant a little more than three 
~ hundred and sixty-nine bushels. In contrast with this the Flesh 
Colored, Duchesse and Long Pink Eye would have yielded but about 
sixteen and one-half bushels of merchantable potatoes per acre. 

We commenced digging the varieties September 21. On that day, 
and the few succeeding days, all were sufficiently ripe to dig, except 


six. Breese’s Red, Duchess, Scottish Champion, Steele’s Red, and © 


Willey’s Number Ten were ready to dig October 8, but the McCor- 
mick continued to grow until October 16, when the foliage was de- 
stroyed by frost. 

As appears in the table, the tops of the Alpha, Early Household, 
Flesh Colored and Vermont Champion were dead before the first, of 
Septem ber. : 

A large number of varieties failed to bloom, and of those that blos- 
somed the greater part formed no fruits. Among the varieties that 
formed fruits we mention the Breese’s Red, McCormick, Tyrian Pur- 
ple and White Whipple. 

We grew, as a matter of interest, a few hills of the wild potato, the 
tubers of which were sent to us from Arizona by J. G. Lemon, of 
Oakland, California. The plants were small, growing scarcely more 
than six inches high. The leaves were also small, deep grayish-green, 
and without hairs. The stems were much branched, and deep purple 
at the nodes, ‘The flowers, which were white, were numerous, but to 
our surprise they formed no fruits. The roots were yery rambling, 
and some of the miniature tubers, which were about the size of fil- 
berts, were found at a distance of one and a half feet from the stem. 
The botanical name of this interesting plant is Solanwm tuberosum, 
variety doreale. . 

The condition of the soil on which our potatoes were planted, and 
the character of the season, were favorable for the potato rot, and gave 
us the opportunity to note the relative power of the different varieties 
to resist this disease. As appears in the table, it seems to be largely a 
variety characteristic. A few varieties escaped it entirely, while others 
were, at the time of digging, almost destroyed by it. The Astonisher, 


Bliss’ Triumph, Bliss Nos. 39 and 51, McCormick, Scottish Champion, © 


a seedling from C. Baldridge, and Vermont Champion escaped the rot 


= 
baste 
Bie dee 





No. 33.]__ ety 


entirely, while about half of the tubers of Jordan Prolific, Late Beauty 

of Hebron and Sunrise, and about one-third of those of Gypsy, 

Knapp’s Snowbank, Marvel of Beauty and Pennsylvania Belle were 

rotten at the time of digging. 

The Flesh Colored, a very old variety, which has so far deteriorated 
in vigor that it produced but eight pounds of merchantable tubers in 
one hundred (calculated) hills, had no rotten tubers, while of the 
Garnet Chili, another old variety, a very small percentage of the tubers 
were rotten. ‘his would seem to indicate that the liability of potatoes 
to decay has no connection with what we term ‘‘running out.” 
Neither does it seem to have any connection with prolificacy. The 
Gypsy, which was among the more prolific, had one-third of its tubers 
rotten, while the Alpha, one of the least prolific, had but about two 
per cent of rotten tubers. Again, the Beauty of Hebron, a prolific 
variety, had. more than twelve per cent of rotten tubers, while the 
Astonisher, a light yielder, had no rotten tubers. 

What surprises us more, the liability to decay seems to have no re- 
‘lation to the vigor of the plant. ‘Thus, of the varieties that failed to 
rot, our notes of plants and foliage read as follows: Astonisher : 
“Plant feeble, leaves somewhat shriveled and blighted.” Bliss’ 
Triumph: “ Plant very feeble, foliage much blighted.” Bliss No. 39: 
** Plant very feeble, foliage much blighted.” Bliss No. 51: ‘ Plant 
. rather feeble, foliage not blighted.” Flesh Colored: “ Plant very 

feeble, foliage shriveled, with some blight.” McCormick: < Plant 
very vigorous, three feet high, foliage not blighted.” Seottish Cham- 
pion: ‘‘ Plant rather feeble, foliage not blighted.” A seedling from 
C. Baldridge: ‘“ Plant moderately vigorous, foliage slightly blighted.” 
Vermont Champion: “ Plantrather feeble, foliage very much blighted.” 

It appears from this that decay does not always follow, even though 
the foliage is severely blighted. The blight, spoken of in our notes, 
may not, however, have been the fungus which is the parent of the 
potato rot. 

In two plants of the Beauty of Hebron variety, small tubers were 
formed in the axils of the leaves. We noted that the blight affected 
these in the same manner as the foliage, causing them to shrivel and 
blacken. ‘The decay commenced upon the uppermost tubers and pro- 
ceeded regularly down the stem until it reached the surface of the 
ground, when the tubers which protruded from the soil were attacked. 
This is in accordance with one theory of the potato rot, viz.: 
+ that the spores of the fungus fall from the blighted foliage and are 
washed downward through the soil by rain until they reach the tubers, 
when they germinate and the growing fungus destroys the structure 
of the potato. It seems probable, therefore, that the method that has 
recently been recommended in England, of hilling the plants very 
high as soon as the blight appears upon the leaves, may have efficiency 
a8 a preventive of rot. 

‘ It would seem that one lesson at least can be gathered from our 
statistics of decay. ‘Those who are producing new varieties should 
scrupulously avoid using as parent varieties, those that are subject to 
rot. The fact that so many varieties rotted seriously on our soil the 
_ past season, is not evidence that they will rot in all seasons, but those 

that have shown themselves to be rot-resisting we should hardly ex- 
pect would decay under any conditions that the farmer is likely to meet, 
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The question of synonyms in the potato is so large a subject that 
we have not as yet found time to consider it. | 


EXPERIMENT. 


As was noted in the report of the director last season, me results of 
certain experiments in cutting the potato tuber in different ways 
seemed to indicate that each eye of the tuber corresponds to the ter- 
minal bud of a branch, and that all of the eyes are vitally connected 
to a common central axis, which extends through the tuber from the 
stem to the terminal eye (the center of the seed-end, so-called), The 
hypothesis was therefore taken that the vigor of the eye is in a degree, 
at least, dependent upon the depth that the section containing it ex- 


: AA 


tended inwards towards the center of the tuber, provided that the as- _ 


sumed vital connection between the eye and the central axis is not 
severed. ‘The results of experiments conducted last season seemed to 
substantiate the hypothesis. 

In order to make a. thorough test of these experiments, one tuber 
each of eighty-nine of the ninety-two so-called varieties of potato 


named in the foregoing table, was cut .to single eyes, after the ideal - 


method, that is, cutting each section to the center of the tuber, but 
slanting the line of the cut toward the stem end at an angle of about 
forty-five degrees. Another tuber of each variety was cut in the same 
manner, except that the tuber was inverted so that the line of cut, in- 
stead of slanting toward the stem end of the tuber, slanted toward 
the opposite end. A moment’s thought will make it evident that 


while the cuttings of both tubers have the same form and about the 


same weight, those from the first tuber preserve the entire length of 
the theoretical branch while those from the second sever this branch 
at a point shortly beneath the eye. 

In treating of the two methods of cutting, we shall designate the 
tuber cut according to the hypothesis as the direct cut, and the one 
cut in the opposite direction, the reverse cut. 

» Eleven eyes of each tuber, that: is, eleven eyes of the direct and 
eleven of the reverse cut of each of the eighty-nine varieties, were 
planted side by side, so that there were two short rows of each variety, 
each of which contained eleven eyes. 

During the growth of the plants we frequently noted differences in 
the two cuttings. ‘Thus, in the vegetation, the direct cut was first in 
nineteen cases, the reverse in seventeen, and in the remainder both 
cuts vegetated on the same day. In blooming the direct cut was first 
in twen ty -four cases and the reverse in nineteen. In a few cases also, 
a slight difference was noted in the time that the tops were dead. 

But the more important question is the comparative yield of the 
two cuttings. ‘The direct cut yielded best in forty-eight cases, and 
the reverse in forty-one. ‘The actual difference in the aggregate yields, 
as calculated on the basis of one hundred hills, retaining fractions, 
was twenty-nine and three-fourths pounds in favor of the direct cut, 
or, on the average, about one-third of a pound to each variety. | 

Bighty- nine hundred hills is almost three-fourths of an acre. A 


difference in yield of twenty-nine and three-fourths pounds on three- 
fourths of an acre is as little as could be expected in duplicate plant- 


ings, and hence we decide that the hypothesis taken last season, so far 
as it relates to the importance of cutting the sections in a particular 
direction, is untenable. 
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Root WASHINGS. 


We found time to do little of the interesting and important work 
of washing out roots, but we note what we have done. 

A plant of Triomphe de Gand strawberry, the roots of which we 
washed out August 13, had roots extending nearly vertically downwards, 
to the depth of twenty- -two inches. ‘The horizontal roots were few 
-and short, the longest being traceable but six inches. The greater 
part of the roots extended nearly perpendicularly downwards, and 
‘nearly all of the fibrous roots were found directly beneath the plant. 

The new roots appeared growing out about an inch above the old 
ones. ‘I'he longest of these had attained at this time a length of six 
‘inches. They were white, and were tipped at their extremities with a 
thickened point, in which respect they resembled the underground 
stems of the potato. 

It would seem from these observations that as the roots cover an 
area scarcely larger than the leaves, there is little danger of injuring 
the roots of strawberry plants by cultivation between the rows, even 


_ if the’soil is disturbed to a considerable depth. 


The fact that the new roots grow out above the old ones each year 
explains why strawberry plants appear to lift themselves upward as 
they become old, and suggests the importance of drawing earth toward 
the plants in hoeing them after the bearing season. 

The roots of the tomato plant, are, in their manner of growth, opposite 
to those of the strawberry plant. In a plant examined August 13, the 
greater part of the roots appeared to extend horizontally, and were 
about eight inehes below the surface. We traced the horizontal roots 
a distance of twenty-four inches on one side of the plant, and thirty 
inches ow the other. From this it appears that the plant drew its_ 
nourishment from a circle about four and a half feet in diameter, or 
from an area of about sixteen square feet. A single root was traced 
downward to the depth of two and a half feet. The tap-root was 
clothed with a multitude of fibrous roots to the depth of eight inches, 
where it separated into many branches. 

The cauliflower is a deep-rooting plant, as appears from our obser- 
vations made on the same day. Roots were traced downward to the 
depth of three feet, and many roots reached a depth of two and a half 
feet. The roots also extend horizontally about two and a half feet. 
It thus appears that the cauliflower draws its sustenance from a greater 
area and depth than the tomato plant. The fibrous roots, however, 
are less numerous in the upper layers of the soil. 


INSECTICIDES. 


We have prosecuted our experiments with insecticides with; consid- 
erable vigor, and while we feel that we have made some progress, we 
are very strongly impressed with the difficulties of the case. Most in- © 
sects fall an easy prey where Paris green can be safely used and can 
be so applied that the enemy will devour it. But there are cases, 
as with the cabbage caterpillar, where it is dangerous to use a deadly 
poison ; and others, as with the grubs that infest the stems of squash 
and cucumber vines, where it is extremely difficult to apply any pois- 
onous substance so that any portion of it will be devoured by the 
insect. Here difficulties arise at once, ~ 
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If much of our testimony on the subject of insecticides seems to 
the reader non-committal, we can only remind him that one season is 
not long enough to make conclusive experiments, unless we are fully 
decided beforehand upon our point of attack, and this, to the experi- 
menter, is often impossible. 

One of the first insects with which we have to contend in spring is 
the cabbage flea beetle, Hallica striolata. This is the spry, little, dark- 
brown beetle that is so destructive to the young plants of cabbage, 

radish and turnip. Strange to say, Paris green mixed with plaster in 
a quantity that is doubly sufficient to kill the potato bug has no effect 
upon this insect. It seems probable, therefore, that it does not eat the 
epidermis of the leaves. We found, however, that strong tobacco 
water either destroys it or drives it away from the plants. The de- 
coction of tobacco must be as strong as it can be made by soaking the 
leaves in cold water, or it will not avail. We mention here that hot 
(not boiling) water extracts more of the-strength of the leaf than cold 
water. 

With the striped cucumber beetle, Diabrotica vittata, Fabr., tobacco 
water was of no avail. We found, however, that Paris green mixed 


with ground limestone at the rate of one part to one hundred, by 


weight, was in a degree efficacious. We tried placing corn cobs dipped 
in coal tar about the plants, and also cobs dipped in kerosene oil, and in 


turpentine. These noxious substances had some effect in driving off | 


the beetles, but were not entirely effectual. 

We have this insect to battle in two forms. Its larva, in'the shape 
of asmall white grub, attacks the root of the plant, girdles it, and 
sometimes perforates it with holes.- This is what so often causes the 
young plants of cucumber and melon to shrivel and die soon after 
the first leaves are dey eloped. We found that Paris green mixed with 
water at the rate of an ounce to three or four gallons, poured about 
the stems of the young plants seemed to prey ent the grubs getting a 
foothold, when the plants were not already infested. It did not, how- 
ever, destroy the grubs inside of the stem. It will not answer to wait 
until the shriveled foliage tells that the stems are already infested. 
In applying the mixture to the stems, were moved carefully, with a 
trowel, about an inch of the surface-soil about the plants, poured the 
poisoned water about the stem from the spout of a sprinkling pot, and 
replaced the soil. Itis best to do this in the evening, or on a wet 
day. As this insect is the larva of the striped bug, we may expect to 
meet it wherever the latter abounds. It should not, however, be con- 
founded with the squash-vine borer, Melittia cucurbita, L., which is a 
different insect, and of which we shall treat later. 


We found that one pound of Paris green, thoroughly mixed with — 


two hundred of ground limestone, is quite efficient in destroying the 
larvee of the potato beetle, Dora yphora decemlineata, Say. We had 
formerly used one part to one hundred. Our experiments show that 
we may reduce the cost and the danger of applying Paris green for the 
potato bug one-half. We would emphasize the importance of thorough 


mixture, however, where so small a proportion of poison is used. 


Ground limestone has about the same specific gravityas common land 
plaster, and the latter would doubtless answer as well. 
Next in order of the season comes the cabbage caterpillar, the larva 


-~ 
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of Pieris rape, L. We made thorough experiments with the emul- 
sion of kerosene oil, which we found successful last season, with the 
view of discovering the least amount of vil and soap that would prove 
efficient. We found that one ounce of common, yellow, hard soap, 
one pint of kerosene oil, and one and one-half gallons of water, thor- 
oughly mixed, will destroy all of the worms that are wet with the 
mixture. We applied it with a watering-pot having a fine rose. 

Care must, however, be taken to keep the ingredients thoroughly 

mixed, for if the oil is permitted to rise to the surface so that it all 
passes out upon a few plants, it will prove fatal to the few, while the 
remainder will not receive enough to destroy the worms. The kero- 
sene is the insecticide, the object of the soap being only to thicken 
the liquid so as to retard in a measure the separation of the oil from 
the water. A larger proportion of soap makes the water so thick that 
it will not flow readily through the openings of the rose. A larger pro- 
portion of oil endangers the plant, while a smaller proportion is ineffi- 
cient against the worms. Having decided upon this formula, which 
cost a multitude of experiments, and not a few cabbages, we proceeded 
to apply it to the plants regularly at intervals of once a week, but it soon 
became evident that only a few varieties were able to endure such fre- 
quent treatment. The leaves of the early varieties shrivelled and 
blighted, and in some cases the plants drooped and died. It wasa 
matter of interest to note what a difference exists in the powers of en- 
_durance of different varieties. Some varieties failed to show the effect 
of five successive applications, while others shrivelled after a second 
application. 

It'is evident from the above statements that our remedy is nota 
satisfactory one. ‘The perfect remedy should not only destroy the 
worms whenever it touches them, but it should not injure the plantin 
the least under any number of applications. - We hope next season to 
repeat our experiments, using an atomizer in place of a watering-pot. 

We made many experiments with other applications, but none 
offered so much promise of success as the formula named. 

Bi-sulphide of carbon has frequently been recommended for pre- 
venting the attacks of the squash-vine borer, Melittia cucurbitae. We 

filled small bottles with cotton, saturated the latter with this liquid, 
and placed these in the soil about squash vines early in July. <A pin 
inserted at the side of the cork permitted a constant but very gradual 
exit of the fumes of the liquid which were temporarily absorbed by 
the soil. The cotton in the bottles was repeatedly saturated with the 
liquid as it became dry. The plants soon withered under the influence 
of the noxious fumes, though the bottles were often placed a foot from 
the stems; but we noticed no diminution of the borers. Indeed, we 
often found them in close proximity to the offensive bottles. It be- ~ 
came evident that we must battle with our enemy above ground if our 
efforts were to avail anything. 

Accordingly, we very carefully. removed the borers from a few vines 
and applied a mixture of Paris green and water to the stems, using 
enough of the poison to faintly color the liquid. This proved un- 
questionably beneficial. We commenced its application about August 
20th, and afterwards found very few borers in the plants treated with 


| it, though they were of varieties very subject to their attacks, A care- 
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ful examination, made September 5th, discovered but two borers in 
eight plants, while other plants in the same row, to which no applica- 
tion had been made, contained from one to three borers each. The 
Paris green and water was applied in this case with a watering pot 
having a fine rose with the apertures facing downwards. The stems 
were wet for a distance of about two feet from the base of the plants. 
We must caution here against using too much Paris green, as in one 
of our experiments the stems shrivelled and died after the application. 

The mixture doubtless acts in this case by’ poisoning the minute 
grub, as it eats its way from the eg’g whence it is hatched to the center 
of the stem. : 

We made another experiment for the squash-vine borer that seems 
to promise valuable results. ‘This was the application of a solution 
of sulphate of iron (copperas) about the roots. We used this solution 
upon five vines about August 22. All of these vines had been infested 
by borers, and at the time the experiment was made, four of them 
were almost destroyed by them. ‘The borers were very carefully re- 
moved by splitting the stem lengthwise to the center and picking out 
the worm with a pair of tweezers. The solution was then poured 
about the base of the plants, sprinkling it upon a circle about four 
feet in diameter, taking care not to allow any to touch the leaves. In 
these vines we found no borers after the application was made. The 
vines soon assumed a deep green color and grew vigorously until de- 
stroyed by frost. ‘Che proportion used was one-fourth of a pound of 
copperas to a gallon of water, and a gallon of the solution was ‘used 
upon each plant. We do not know in what way, if at all, the copperas 
acts in this case to prevent the work of the grub. 

We do not regard these experiments with the squash-vine borer as in 
any sense conclusive. We hope to make very careful verifications of 
them next season. In the meantime we would invite all growers of 
squashes to aid us in practical trials. 


4 


THE Cross-FERTILIZATION OF VARIETIES. 


During the summer and autumn of 1882, we gathered seeds, as far 
as possible, of all the annual vegetables then growing in the Station 
garden. During the past season we have repeatedly noted that the 
plants grown from these seeds show indications that the flowers which 
produced them were cross-fertilized with other varieties. The evi- 
dence of this was perhaps more conspicuous in the pepper than in any 
other vegetable that came under our observation. Last season our 
plants of New Cranberry, Small Red Chili, Oxheart and Cherry Red 
Pepper all produced fruits that were true to the descriptions of these 
varieties. Seeds taken from these fruits, however, produced plants 
that bore but a very small proportion of their fruits true to type. In 
the New Cranberry, for example, the fruits were all at least double, 
and in many cases, many times the size of those of the true variety. 
Fruits of the Oxheart and Red Cherry peppers also were very oblong 
inform. We noticed a difference in the manner of growth of the 
young plants before they had been removed from the hot-bed, and 
transplanted a few of. the more conspicuous variations to rows by- 
themselves. Later in the season the cause of the variation became 
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apparent. These plants showed by their fruits that they were from 
cross-fertilized seeds. 

In the fruit of some of our tomato plants also we noticed variations 
so marked that we could only account for them by the theory of cross- 
fertilization. It has been claimed that the flowers of the tomato are 
cross-fertilized only by art. Upon inquiry, however, we find that 
some of our best seed-growers believe that the varieties will inevitably 
mix if grown in close proximity. ‘This may account in part for the 
unfixity that exists in so many varieties of tomato. 

In the report of the Assistant it will be seen that many of the va- 
rieties of bean grown the past season show unmistakable evidences of 
cross-fertilization. 

In order to note how common is the tendency to. cross-fertilization 
in different species of plants, we, last season, gathered seeds of many 
of our cultivated flowers, by color; that is, putting in one package 
only the seeds from flowers of a particular shade or combination of 
shades. The samples gathered were numerous, embracing the dif- 
ferent shades of balsam, petunia, zinnia, phlox, dianthus and aster. 


_ These seeds were planted last spring, and but two of the samples pro- 


duced plants of which all that were permitted to blossom bore flowers 
of a uniform shade, and in one of these the shade was entirely dif- 
ferent from that of the parent fflower. ‘I'he case which seemed to 
come true was a single sample of aster. 

It would appear from this that, at least in our common flower-garden 
plants, cross-fertilization is the rule. 

During the past summer we have noted that the flowers of nearly 
all of our vegetables are frequented by insects, the humble-bee in par- 
ticular. We are informed by those who grow peas for seed that even 
in this plant, in which, as we have already noted, the petals seem to 
inclose entirely the organs of fructification, cross-fertilization some- 
times occurs. It seems entirely safe to say that as a rule, to which 
there are a few exceptions, different varieties of vegetables are sure to 
become mixed if grown for seed adjacent to each other. In considera- 
tion of this fact, we are inclined to wonder that purchased seeds so 
often produce plants true to type. 


SYNONYMS. 
We present the names of the various vegetables grown which we 


_ believe to be synonyms, in condensed form, as follows : 


We have marked those in which we desire to repeat our observa- 
tions with the interrogation point. 

Beet.— Dark Red Egyptian ; Eclipse; Mammoth Long Red Man- 
gel) Norbition Giant ; Long Red Mangel; Henderson’s Colossal Long 
Red. 3 


Cabbage.— Schweinfurt; Large White Schweinfurt; Schweinfurt 


~ Quintal ; Quintal Drumhead ; Strasburg Quintal. 


~ Carrot.— Early French Scarlet Forcing ; Gartier’s Red Horn (?); 
Extra Early Forcing (grown in 1882) ; Early Horn (?). 

Egg Plant.— 'Tomato-shaped Red; T’omato-formed Red; Scarlet 
Chinese; Long White China; White Long Chinese. 

Lettuce.— All the Year Round, Black Seeded Satisfaction, Sala- 


_mander; Prize Head, Ferry’s Harly Prize Head; American Gathering; 


Frankfort Head, Gray Seeded Butter; Hardy Green Winter, Ham- 


 mersmith Hardy Green; Large Princess Head, French Imperial Head, 
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Curled Simpson, Perpetual; White Seeded Tennis Ball, White Forcing 
Head, White Cabbage, Large White Stone Summer. 

Muskmelon.— Christiana, Improved Orange Christiana. 

Parsnip.— Long Hollow Crown, Abbott’s Hollow Crown, Sutton’s 
Student, Guernsey or Cup, Carter’s New Maltese; Turnip-rooted, 
Round, Early Round or Turnip. 

Pea.— Cleveland’s First and Best, Ferry’s First and Best, Sibley’s 
First and Best, Thorburn’s First and Best, Henderson’s First of All, 
Hancock, Philadelphia Extra Early; Day’s Early Sunrise, Eugenia (?), 
Blue Imperial, Dwarf Blue Imperial; Carter’s Premium Gem, Premium 
Gem. 

Pepper.— Large Bell, Bull Nose, Sweet Mountain, Oxheart, New 
Oxheart, Tomato Shaped, Squash, Large Squash. 

Radish.— Scarlet Turnip Rooted, Early Scarlet or Red Turnip, 
Early Scarlet Turnip Rooted. 

Squash.— Turban, Low’s Premium Hybrid (?), Essex Hybrid (?). 
_  Tomato.— President Garfield, Great Chihuahua (?), Acme, Hssex 
Early Hybrid (?), Early Red Smooth, Early Round Red Smooth (?), 
Extra Early Red (?), Large Red (?), Large Red Smooth Round (?).  _ 


FRUITS. 


Our experimental work in the fruit department the past season has 
been smal]. The apple crop was substantially a failure. The pear, 
peach, plum and cherry trees yielded a fair crop of fruit, but we found 
no opportunity for experimental work upon these. The disease known 
as ‘‘ curl-leaf” attacked the foliage of our peach trees last spring, as 
it did in the spring of 1882. We made inquiry as to the nature of 
this disease of Prof. J. Henry Comstock, the entomologist of Cornell 
University, which elicited the following letters of information: 

‘*'The peach trees are suffering from the disease known as “‘ curl- 
leaf,” a common disease, which is sometimes very destructive. This 
is especially the case in California. I have not seen so much of it in 
the Kast as I have in that State. So far as I know, nothing is known 
of the cause or nature of the disease. 

‘*When plant lice (aphidae) attack peach leaves, they cause a 
similar appearance, but ‘‘curl-leaf” strictly speaking, is independent 
of the presence of any insect.” 

This letter published in the Station Bulletin No. 48 brought out 
the foliowing letter from Dr. B. D. Halsted of New York city, who 
is especially skilled in that branch of science which includes the injuri- 
ous fungi: 

“« May I add to the information on the peach curl given in the Bul- 
letin for June 16th? ‘This injurious deformity of the peach leaves 
has been ascribed to plant lice and other insects, but it is now known 
to be caused by a minute fungus known to science as Zaphrina de- 
formans. This minute parasitic plant makes its appearance in early 
spring and causes the foliage to twist and curl out of its natural 
shape. ‘lhe fungus is not distantly related to the one which causes 
the black knot of plum and cherry trees, and, so far as 1 know, the 
same remedy is the only one used, viz., to remove and burn all of the 
affected parts as soon as they appear. It is best to cut off the young 
twigs bearing the ‘‘ curled ” leaves, and this can be done quite rapidly. 
Care should be taken to burn all the parts removed to prevent the 
ripening of spores in the infested leaves. 
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Our pear trees were not affected with blight the past season to any ex- 
tent. ‘The black knot appeared in great abundance on a few of our 
plum trees during the latter part of summer, but the affected parts 
were promptly removed. 


RASPBERRY. 


The raspberry plants set out in the spring of 1882 bore a partial 
crop of fruit the past season. As the plants were not fully grown we 
did not take careful notes of the comparative productiveness of the 
different varieties. We have, however, the following notes on the 
time of maturity, size, color and flavor of the fruits: 

Davison’s Thornless — A few berries ripe July 4; fruit medium to 
small; black. 

Belle de Palluau — Several berries ripe July 6; bright crimson ; me- 
‘dium to small, rather soft, sweet and rich. 

Clarke — A few berries ripe July 6; rather large; light crimson, 
slightly oblong, moderately firm, flavor good. 

Highland Hardy — Several berries ripe July 6 ; red; medium, 
roundish, rather soft, flavor excellent. 

-Knevet’s Giant — A few berries ripe July 10; light crimson ; very 
large, some specimeps measuring three-fourths of an inch in diameter 
globular, moderately firm, but quite deficient in flavor. 

Mrs. Wood — A few berries ripe July 10; red; medium, roundish, 
or slightly oblong, rather soft, of good flavor. 

Philadelphia — A few berries ripe July 10; rather small; dark red; 
roundish, moderately firm, of good flavor. 

Red Antwerp— A few berries ripe July 10; rather small; dark, 
red with large globules ; rather soft, of good flavor. 

Turner — A few berries ripe July 10; red; medium; slightly ob- 
long, rather soft, of delicious flavor. 

Belle de Fontenais— A few berries ripe July 12; deep crimson ; 
large, slightly oblong, rather firm, flavor good ; this variety produced 
a small crop in autumn, also. . 

Brandywine—A few berries ripe July 12; scarlet; rather small, | 
roundish, firm, of poor flavor. 

Cuthbert— A few berries ripe July 12; a red raspberry of medium 
size, slightly oblong, very firm, of excellent flavor; this variety 
ripened its crop gradually. 

Fastolff— A few berries ripe July 12; crimson; medium; roundish, 


_ moderately firm, of good flavor. 





Henrietta — A few berries ripe July 12; red; rather large, obtuse, 
conical, moderately firm, of good flavor. 

Herstine —A few berries ripe July 12; bright crimson; medium, 
roundish or slightly oblong, moderately firm, flavor rather inferior. 

Reliance— A few berries ripe July 12; dark red; rather large, 
roundish, flavor good. 

Thwack— A few samples ati July 12; red ; medium, roundish, 
rather soft, flavor inferior. 

Karly Prolific — A few berries ripe July 14; medium to large; red; 
_ rather firm, deficient in flavor; plant very productive and almost with- 
out spines, » 
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Parnell — A few berries ripe July 14; bright red, rather above me- 
dium, obtuse conical, rather firm, flavor good, but not best. 

Vice-President FKrench— A few berries ripe July 14; red; of me- 
dium size,-firm, flavor rather inferior. 

Delaware — A few berries ripe July 16; bright red; medium to 
small, roundish, rather soft, but of a very pleasant flavor. 

Prosser — A few berries ripe July 16; dark red; medium to smail, 
“very firm, flavor inferior. 

Yellow Antwerp — A few berries ripe July 16; medium to small ; 
pale yellow; roundish, juicy and sweet, soft, but ‘of a very pleasant 
flavor. 

Mammoth Cluster— A few berries ripe J uly 16; black; large, 
roundish, firm, of good flavor. 

Seneca — A few berries ripe July 16°; black; rather small, firm, 
juiev, of good flavor. 

Gregg —A few berries ripe July 20; black ; rather large, but lack- 
ing in flavor; —plant productive. 

Plants of Brinkle’s Orange set out in the spring of 1882 perished 
in the following winter. 


CURRANTS. 


We also tested the following varieties of currant: 

The Cherry, Red and White Dutch, Victoria, Short Bunched Red 
and White Grape varieties ripened about J une 25. The fruits of the 
Cherry were nearly or quite twice as large as those of the Red Dutch, 
those of the Victoria were slightly larger, growing on much larger 


bunches, those of the Short Bunched Red were slightly larger, and of ~ 


the White Grape considerably larger than those of the Red Dutch. 
Of Black Currants, the Black English ripened its first fruit July 17, 
a little earlier than Black Naples, Baldwin’s Black and Ogden’s Black 
Grape. Its berries are slightly smaller than those of the latter three 
\ varieties, between which we noticed no marked differences. 
The Missouri Sweet Fruited is much later in ripening. The berries 


are small, black, and produced in great abundance, but the flavor is- 


too insipid to make them desirable. 

Unfortunately the Black Currants, though possessing the valuable 
qualities of extreme hardiness, great productiveness and entire free- 
dom from the attacks of the currant worm (Nematus ventricosus Klug), 
are so unpleasant in flavor as to make them undesirable additions to 
the fruit garden. 


STRAWBERRY. 


Of the Strawberry, we tested but three varieties, the Hervey Davis, . 


-Wilson’s Albany and Triomphe de Gand. The berries of the first 
were very fine in appearance, and of delicious flavor, but with us, it 
was not sufficiently productive to be valuable. | 

The other two varieties are already well known. We will only add 
that the Wilson’s Albany yielded about twice as much fruit from i 
same area as the other two combined. 


AMELANCHIER CANADENSIS, VAR. OBLONGIFOLIA. 
A few of the plants of this shrub set out in the spring of 1882, 


an 
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bore a small crop of fruits, which were about the. size of huckleber- 
ries, of a deep purplish color, and of a peculiar but quite agreeable 
flavor. If the plant should prove productive in cultivation, the unique 
flavor of the fruits would doubtless gain for it many friends. 


HUCKLEBERRY. 


We made the experiments of growing the Huckleberry from seed. 
We preserved the seeds of fruits gathered during the summer of 1882 
in moist sand and planted them November 24, in boxes, in the green- 
house containing soil formed of equal parts muck and sand. The 
first plants appeared January 7, the seeds continuing to vegetate for 
several weeks thereafter. The young plants seemed quite hardy, as 
they endured some vicissitudes of heat and dryness. They made, 
however, very little growth, and during the past summer failed to 
become ‘sufficiently large to transplant. The slow growth may have 
been due to the fact that the muck used in the boxes was fresh, hay- 
ing but just been taken from the swamp. ‘The species were unknown 
as the seeds were obtained from several different sources. 

As an evidence that some have success in growing the huckleberry, 
we publish the following letter recently received from Mr. W. J. Scott, 
of Bridgewater, Oneida county, N. Y.: 

“ About fifteen years ago I planted a quantity of huckleberry bushes 
on my farm, taking them from acold, wet swamp. My soil is dry and 
gravelly, good corn land. The plants were of both the high bush and 
the low kind. ‘l'hey have borne abundantly, and we now have huckle- 
berries by the bushel a good part of the season. The bushes grow 
taller and better than those in the swamp, and the berries are a sreat 
deal larger on both the high and Jow bushes. 

**Tf you want to grow huckleberries, set out young plants, about a 
foot bigh, in the spring. Mulch them ‘for a year or two and plow in 
some coarse horse manure occasionally. They are slow to start, but 
after they are started they grow rapidly, both in bush and berry. The 
bushes may be cultivated with a horse. They should be set at least 
seven feet apart each way, as they spread considerably when full 
grown. It is well to set three or four small bushes in each hill.” 

Plants of the huckleberry set out on the station farm last spring 
made a vigorous growth during the summer and autumn. 


TOBACCO. 


Our chief experiment in tobacco culture the past season Gonsisted 
in the application of seven different chemicals and fertilizers with the 
view of noting the effect upon the yield of the crop and upon the 
burning quality of the leaf. The information gathered last season in 
washing out the roots of tobacco plants made it evident that in order 
to secure reliable results from the application of different fertilizers, 
the latter should be deposited upon an area reaching at least three feet 
on each side of the row from which the sample leaves are to be taken, 
‘and that no attempt should be made‘to apply different fertilizers to 
adjoining rows. As the composition of the leaf in tobacco depends 
somewhat upon the length of time that the plants are allowed to stand 


after topping, it is evident that in experiments with different fertiliz- 


ers, the sample leaves should only be taken from plants that were 
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topped at the same atage of growth and upon the same day. In our 
experiments the past season we have observed these rules with care. 
The soil on which our tobacco was grown is a heavy clay. It was 


liberally fertilized in the spring of 1882 with well rotted horse-manure 


mixed with scarpings from the hen yard. Of its previous treatment 
we know nothing, though at this time it appeared to bein a high state 
of cultivation. No fertilizer was applied in the spring of 1883, ex- 
cept those which contributed to our experiments. 

The variety of tobacco grown was that known in southern New 
York as the *‘ Brand,” being a very vigorous strain of the Connecticut 
Seedleaf. The plants were started in the cold frame and transplanted 
June 8th, in rows sixty feet long and three and one-half feet apart, 
the plants being set two feet apart in the row. 

July 16th we apphed fertilizers as named below, distributing the 
substances as evenly as possible over the surface of’ the soil for three 
and a half feet on either side of the rows mentioned. As appears, 
two rows were passed over between each two fertilizers. 

Row No. 1, one pound muriate of potash applied in solution. 

Row No. 4, one pound nitrate of potash (saltpeter) applied in solu- 
tion. 

Row No. 7, one pound sulphate of iron (copperas) applied in solu- 
tion. 

Row No. 10, two pounds sulphate of potash applied dry. 

Row No. 13, one pound sulphate of potash applied in solution, and 
two pounds National Superphosphate applied dry. 

Row No. 16, five pounds sulphate of lime (land plaster) applied dry. 

Row No. 19, five pounds slacked lime applied dry. 

The plants were topped very soon after the embryo flower was visi- 
ble, and were cut and hung August 26th. The plants from the fertil- 
ized rows were hung in the center of a block, where they were sur- 


rounded on all sides by other plants, to guard against inequality in. 


curing. ‘They were taken down November 22, and the leaves stripped 
off and weighed November 24. 

In the table below the weights given in pounds and decimals of a 
pound are of ten plants that were topper on August 11, from each of 
the fertilized rows. 


Ten ats weighed Ten plants yielded Per cent by 
green, 


of cured leaf, weight of 

lbs. cured leaf. 

Row 1. Muriate of potash... 29-042 3-187 10-974 

Row 4. Nitrate of potash... 28-576 2-422 8-486 

Row 7%. Sulphate of iron.... | 31-599 3-269 — 10-345 

Row 10. Sulphate of potash... 29-983 2-969 OS Ue 
Row 13. Sulphate of potash 

with superphospate 38-702 3-894 10-062 

Row 16. Sulphate of lime.... 27-648 2-695 9-026 

Row 19. Slacked lime....... 34-453 2-945 8-548 


During growth no difference was noticed in the various rows, but, 
as the figures indicate, a difference really existed. The fertilizers seem 
to have had an influence not only upon the weight of the green plants, 
but also upon the percentage of cured leaf. ‘his is a reminder that 
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the farmer in making experiments upon tobacco with different fertil- 
izers should not depend upon appearance alone, as a fertilizer may 
exert a considerable influence upon the crop without the fact being 
discernible to the eye. 

We submitted samples of cured leaves from each of the fertilized 
rows to a tobacco expert, who pronounced the burning quality of all 


the samples as all that could be desired, except the one from the row 


to which the sulphate of iron was applied, and that this sample was 
so little inferior to the others as to be scarcely worthy of remark. It 
is possible that the soil upon which our tobacco grew was so thoroughly 
impregnated with plant food that the influence of the chemicals ap- 
plied was unnoticeable. It seems certain, however, that they hada 
perceptible effect upon the growth of the plants. | 


Tuer SupERIOR YIELD OF EHARLY PLANTS. 


In our report for 1882, we noted that the plants of tobacco which 
made the most rapid growth attained the largest size, and also re- 
tained when cured the largest precentage of their green weight. Wish- 
ing to make further observations on this point we have noted the 
weights, green and cured, of plants topped at different times, but har- 
vested on the same day. ‘The plants were topped when the flower 
stalk first appeared, hence the time of topping represents very nearly 
their comparative earliness. 

In the following table we give the weights, green and cured, of ten 
average plants of each date of topping, appending in each case the 


‘percentage (by weight) of cured leaf. The plants were all harvested 


August 26th: 


Per cent of 


Days before Weight Weight of weight of 

» Ten plants topped. havesting. green, lbs. cured leaf lbs. cured leaf, 
DERI oie cid n o3's ale Teas sc oi os 26 41.0 4.062 9,909 
UE OS eee ae 24 32.6 3.373 10.347 
eid ha re ip 'h oie 8 4'e53"s 22 32.9 3.628 11.027 
MATAR UM 5 ss oe'p) yichate dee « 15 29.4 2.578 8.768 
DAUR SL done. 3) oA) prep aber wai, o! 0% $ 23.2 2.315 9.978 
PEE TT OM cis) hes 5051 <'4 sy 0:0 i's 8 21.8 2.007 9.206 
IU ite aie aeons: di gland .eime 4 LORE 1.378 8.252 


It thus appears that with a single exception the weight of the green 
plants and of the cured leaf shows a constant gradation downward 
from the earliest to the latest topping. In the percentage of cured 
leaf, however, we do not find the same gradation ; hence we conclude 
that this does not wholly depend upon the time that the plant is al- 


lowed to stand after topping, although our experiments of last year 


seemed to warrant such a deduction. 

It appears, however, that the earliest plants yielded about three 
times as much weight of cured leaf as the latest ones, and this differ- 
ence is practically augmented by the superior quality of the product 


of the early plants. 


We noted last season, as we have very often noted in previous years, 
that the largest plants in the seed-bed formed the earliest plants in 
the field. This then, isa strong argument in favor of an extensive 


230 : [ASSEMBLY 


plant bed, which makes it possible to practice selection at the outset 
by setting only the plants that make a vigorous start. 


EFFECT OF SPLITTING THE STALK UPON THE WEIGHT OF CURED 
LEAF. 


Last year we compared the weights, green and cured, of plants hung 
with twine, and with the spear. Our results indicated a slight loss 


in weight in those hung with the spear. We have continued our ex-_ 


periments upon this point with the following result : 


YIELD. 
One hundred pounds green tobacco, hung with: | Core leaf, gtoms. Ibs 
S. y : 
Hook, stems not split at all, yielded............. 10-84 16.14 
Spear, stems slightly. split. wii as eek eae osm a cee 11.03 13.07 
Stems split nearly the whole lenghth............. 9.24 6.81 











The average yield of cured leaf from one hundred pounds of green 
tobacco topped at various times, was 9.63 pounds. It appears 


therefore that in this case both the plants hung with the hook and - 
the spear yielded more than the average weight of cured leaf and that. 


the yield from those hung with the spear was the larger. The weights 
of the stems, however, show clearly that the splitting hastens their 
drying, and in the plants of which the stems were split nearly the 
whole length, the weight of the cured leaf seems to have been mate- 
rially diminished. 

We handed sample leaves taken from each of the three methods of 
curing to a tobacco expert, who knew nothing of their treatment. 
The leaves from the staiks hung with the spear were pronounced per- 
ceptibly thinner than those from stalks hung with the hook, but not 
inferior to them in quality. Those from the stalks that were much 
split were pronounced very inferior in quality. 

If we average our results of 1882 and 1883, we find that the plants 
hung without splitting the stalk yielded 10.59 pounds of cured leaf 
to 100 pounds ef green plants, and those hung with the spear yielded 
10.15 pounds to the same weight of green plants. 

These experiments seem to indicate that splitting the stalk has a 
tendency to hasten its drying, and probably to hasten the drying of 
the leaf also, and that the tendency is to produce a thinner leaf, but 
in the amount of splitting that is usually practiced in using the spear 
the weight of cured leaf is not materially influenced. 

Some tobacco growers are of the opinion that plants harvested im- 
mediately after a heavy rain yield a lighter proportional weight of 
cured leaf than those harvested during a period of fair weather. 

Our observations on this point indicate that this opinion is entirely 
correct. A rainfall of almost two inches occurred on August 28, 29 
and 30. We harvested a few plants as soon as the leaves were dry on 
the 30th, others on the 31st, and again on September 3. ‘The influ- 


ence of the protracted rain is not perceptible in our weighings, because | 


the loss of weight occurred before the green plants were weighed. It 
is, however, easily perceptible in the quality and texture of the leaf. 
In the plants harvested August 30, the leaf is very thin and lacks oili- 
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ness. We regret that we are unable to express the influence of the 
rain in figures, but we regard the subject as worthy the attention of 
the tobacco grower. 

The past season, in our crop, ‘‘ fat” leaves occurred chiefly on plants 
that were topped late. We noted that the plants topped August 22 
averaged about two and one-half “ fat” leaves to the plant ; those top- 
ped August 18, averaged one and one-fifth to the plant; those top- 
ped August 17, averaged one to the plant ; those topped August 11 
averaged about one-fourth of one to the plant, and those topped 
- earlier furnished only one “fat” leaf to sixty-five plants. 


OBSERVATIONS CONCERNING POLE BURN, 


With the view of studying the subject of pole burn, we hung Au- 
gust 30 a few plants of tobacco in the green-house, where the condi- 
tions of heat and moisture were in a degree under control. We gave 
air to the house only as the growing plants required it, and in dry 
weather secured a humid atmosphere by sprinkling abundance of water 
upon the floor. 

On September 3, the inner leaves of the plants were noted as feel- 
ing very clammy, but contrary to our expectations, pole burn did not 
appear until September 14, fifteen days after the plants were hung, 
although the average temperature of the house at noon for this time 
was about eighty degrees. 

On September 10, we hung a few plants of tobacco in three barrels 
in the green-house, with the view of making experiments calculated 
to arrest the progress of pole burn. One barrel was thoroughly fumi- 
gated with sulphur fumes before inserting the plants ; the others were 
not treated. After putting in the plants, the barrels were covered 
with canvas to prevent a change of atmosphere within them. On the 
evening of September 13 no pole burn was seen, but on the following 
morning it was visible upon the plants in all the barrels. The par- 
tially cured leaves assumed an oily, translucent appearance, like that 
of oiled paper, and the pole burn appeared, in small whitish spots. 
In these spots the structure of the leaf was already destroyed, the lat- 
ter having little more strength than wet paper. ‘The midribs of the 
leaves were also affected in places with an appearance of mould, beneath 
which their structure seemed to be destroyed. The air in the green- 
house the previous evening showed a temperature of sixty-nine de- 
grees, and was saturated with moisture, as was indicated by the hygro- 
meter. This was the first time that the atmosphere in the house was 
noted as being saturated since August 30. Whether the commence- 
ment of the pole burn was due to this fact or not, we do not know. 

We found that pole burn may be propagated from one plant to 
another by innoculation. We also found that burning sulphur in the 
barrels stopped the progress of the affection, but that it commenced 
again shortly afterward. We placed in one barrel a little of chloride 
of lime, and in a second a little quick-lime, but neither of these was 
effectual in arresting the progress of the affection. 

We submitted specimens of leaves affected with pole burn to Prof. 
Wm. Trelease, a learned fungi specialist of the University of Wiscon- — 
sin, and received the following reply: 


~ x + s * a'5* ad ~~ 
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‘‘T am sorry to have to reply that I find nothing tangible in the 
tobacco Jeaves which arrived in good condition. Last year I 
spent some time over *‘ pole burn,” but found nothing but bacteria in 
the leaves. ‘The trouble has many characters of a bacterial fermenta- 
tion, but I know too little about it to even have an opinion on the 


subject. 
WM. TRELEASE.” 


We may safely assume, therefore, that very little is known as to the 
cause or the nature of pole burn. Our observations indicate, however, 
that there is little danger of injury to tobacco from this cause so long 
as the leaves remain green, as we failed to find a leaf affected with 
pole burn that was not first considerably advanced toward curing. 

We close our remarks upon tobacco by presenting an abridged trans- 
lation of an excellent article on tobacco by M. Th. Schloesing, con- 
tributed to the Dictionnaire de Chimie of Ad. Wurtz, Paris, 1878: 


4 


['T'ranslation. | 


The products of tobacco culture are eminently variable, being de- 
pendent upon the climate, the conditions of soil, the fertilizer used, 
the variety grown and the habits of the planter. The relation between 
the conditions and the products offer matter for interesting study in 
agricultural chemistry. 


+ VARIETIES, 


The physical characters of tobacco, 2. ¢., the form, size and texture 
of the leaves acquired in one locality, after long culture, transmit 
themselves with persistence through generations under another climate, 
Thus, the Havana tobacco, where sheltered from hybridization, has 
not undergone visible alteration during five years of field cultivation 
in Boulogne-on Seine, and what is more remarkable, all foreign varie- 
ties imported into Boulogne have preserved the same percentage of 
nicotine that they possessed in their original countries. 

The aroma, however, is not transmissible as is the percentage of 
nicotine, The Virginia, Kentucky and Havana varieties cultivated at 
Boulogne do not at all retain the flavor so characteristic of the parent 
plants. 


/ 


THE STRENGTH OF 'T'OBACCO. 


This is in direct relation to the, proportion of nicotine, and this, we 
‘know not why, is in relation to the thickness of the leaf. ‘Tobaccos 
having thin leaf contain from one to three per cent of nicotine, and 
as high as ten per cent has been noted in those having thick leaf. 
The planter can regulate in a measure the thickness of the leaf by 
cultivation. ‘Thus, in increasing the thickness of planting and in 
leaving on each plant a larger number of leaves, he obliges his field to 
nourish a larger number of leaves at the expense of their thickness. 
It is necessary, however to practice this'method in moderation. If 
more than 22,000 to 24,000 plants are grown to the acre, or if more 
than ten or twelve leaves are permitted to remain on the stalk, the to- 
bacco becomes too light to endure manipulation. | 

Manures have little influence on the strength of tobacco, Their 
action shows chiefly on the weight of the crop. The leaves are small 
or large but their percentage of nicotine continues about constant. 
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There is a sure means to obtain light tobacco without crowding the 
plants and without recourse to a special variety. The nicotine does 
not develop during the growth of the plant parallel with the other 
characters; that is, the proportion does not vary from none in the 
young plants increasing regularly until the harvest. W. Schloesing 
has several times verified this fact by determining the nicotine at va- 
rious times during the period of growth. Here is an example of his 


successive eseeetions , 
Per cent of nicotine I 


in dry leaves. Increase, 
May 25, leaves very young........... 79 
July 18, TIT AV ON ALOR Ar ye tiny sig 's iia, 6 04 1-21 53 per cent 
Pee Ol Cavs: tater) a 3. ee dk 1-93 59. per cent. 
~ Aug. 27, BENGAYS Aaben. oSist twits Sicid. 227 13 per cent 
Sept. Side, Gays later jc. fs sig 3-36 48 per cent 
Pmepbeeon Li Oays later. . i... ens o's 4.32 80 per cent 


It thus appears that during the last period of seventeen days the 
increase of nicotine was oreater than during any previous period of 
the same length (I. S. G. y 

Mr. Schloesing deduces from this that by advancing the harvesting 
we can reduce the percentage of nicotine. 

Judging from the trials at Boulogne the quality of the leaves does 
not suffer by early harvesting. Indeed, in Cuba the leaves for wrappers 
are harvested as soon as they attain their full size, whereas in France 
it is customary to leave them five or six weeks after this time. The 
leaves of the Cuban tobacco contain two to two and a half per cent of 
alkaloid, and those of the French from six to eight per cent when al- 
lowed to reach the season of maturity, so called. In harvesting, im- 
mediately after the leaves attain their size, we lose from one- AN to 
one- -tenth of the weight. 


4 
BURNING QUALITY. 


‘The most important character of a tobacco is its burning quality. 
The pipe or the cigar should remain ignited during the time between 
two natural inspirations of the smoker. Such is the definition of 
burning quality ; ; it is in proportion to the length of time the tobacco 
will remain ignited without the help of the smoker. A tobacco, which 
rolled into a cigar, keeps fire for three minutes, has very good burning 
quality; if it keeps it two minutes, it has fair burning g quality ; if one 
minute, or one-half of a minute, it has poor or very poor burning 
quality, and if less than half a minute, it is said to be without burn. 
ing quality. 

Burning quality is absolutely independent of the variety of to- 
bacco, the thickness,strength or flavor of the leaf, or the climate under 
“which it is grown. It depends upon the proportion of the organic 
salts of potash contained in the leaf, and consequently upon the rich- 


ness in potash of the soil on which the tobacco grows. This fact ex- 


plains why tobacco of good and poor burning quality are found 
among the products of all tobacco-producing countries. It is by ex- 
periments in the laboratory, and by direct test in culture that the 


- ; theory of burning quality has been established. 
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When the ashes of a tobacco of good burning quality are washed 
in cold water, some carbonate of potash is always found in the solu- 
tion. We do not find this when the tobacco is not combustible. The 
soluble potash is then entirely in the condition of the sulphate or the 
the chloride.. There is then a relation between the combustibility and 
the presence of carbonate of potash (the tobacco containing no soda). 
Or the carbonate is a product, in fact, of the combustion. ‘The rela- 
tion shown then is due to the compounds from which the carbonate is 
derived; that is to say, to the nitrates and to the organic salts of pot- 
ash. ‘The nitrate may be laid entirely aside. In fact, tobaccos-that 
contain much of it are incombustible,-while others that contain none 
of it burn perfectly. The efficiency of the organic salts, however, 
can be directly demonstrated. 

When in an incombustible tobacco we incorporate a certain propor- 
tion of malate, citrate, oxalate or tartrate of potash sufficient so that 
the ashes will contain some alkaline carbonate, the tobacco becomes 
combustible. On the other hand, when we incorporate in a combusti- 
ble tobacco a certain proportion of sulphate or chloride of calcium or 
manganese, so that the ashes contain no more carbonate of potash, the 
tobacco becomes incombustible. In this case the larger part of the 
organic salts of potash has been converted by double exchange into 
organic salts of lime and manganese. 


It is certain then that the sign of combustibility (burning quality) , 


is the presence of carbonate of potash in the ashes; that its absence 
is the sign of incombustibility.. That suffices to guide the cultivator. 


He knows now that the soil should furnish a quantity of potash suffi- — 


cient to produce combustibility, and that it must be applied if want-* 
ing; but under what form and combination? ‘These new questions 
have been resolved by direct trials in culture in fields almost desolate 
of potash. It has been found 7 | 

1. That the chloride of potassium (muriate of potash) should be 
rejected ; the chlorine passes with the potash into the tobacco and the 
alkali thus neutralized does not concur to the formation of organic 
acid salts. 

2. That the sulphate agrees perfectly ; that the potash is assimi- 
lated to the exclusion of the acid. 

The nitrate and the carbonate also are entirely suitable, but their 
price is too high. ‘That of the sulphate is, on the contrary, now quite 
reasonable. 

In regard to the quantities to employ, these are evidently variable 
according to the previous treatment of the soil, and its absorbing 
power for alkali, etc. Direct trials alone should guide the cultivator 
in such matters. The potash is not lost in the soil so that when a soil 
has acquired a sufficient quantity of alkali to produce combustible to- 


bacco, the condition may be kept up by supplying acalculated amount 
equal to that taken off in the harvest. ‘Too much potash causes the ~ 


leaf to burn with a black ash. = & : 
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REPORT 


OF THE 


ASSISTANT DIRECTOR ON BEANS. 


INTRODUCTORY, 


In addition to the seventy-nine named beans grown at the Station 
in 1882, all of which have been again grown in 1883, one hundred and — 
seventy-two other varieties or names of varieties were obtained and 
planted. Some, however, failed to vegetate. The additions consist 
of twenty-one varieties other than those grown last year obtained from 
various American sources. Torty-two varieties under French names 
from Vilmorin-Andrieux et Cie., Paris, France; twenty-four German 
varieties under Hnglish names from Ernst Benary, Erfurt, Germany ; 
twenty-nine German varieties under German names through the 
kindness of Mr. W. H. Kent, Gottingen, Germany; five unnamed va- 
rieties from Venezuela, through the kindness of Hon. Horatio N. 
Beach, U. 8. Consul, Puerto Cabello ; nineteen varieties of the south- 
ern Cow Pea from various sources ; eight varieties of the Japanese 
Soja bean (Soja hispida, Moench) from various sources, three of them 
through the kindness of H. Saze, Tokio, Japan; seven miscellaneous 
novelties, mostly from Japan, from H. Sibley & Co., Rochester, N. 
Y., and eighteen selected variations from the Station crop of 1882. 
Of course many of these, especially the foreign ones, were found to 
be identical with those already grown, but this will be treated in de- 
tail further on. 

Owing to the cold weather throughout the season, and the early 
frosts, the Lima beans and the Southern Cow Peas matured no crop at 
all, some of them not even blooming. Of the other varieties, many 
failed to ripen a full crop for the same reason, It was noticed through- 
out the season that the foreign varieties were more, backward in devel- 
opment than nearly related varieties that were home-grown, this late- 
ness in many cases being the only point of distinction between a na- 
_ tive and a foreign variety. The varieties from Venezuela and France 
were noted as being relatively later than those from Germany. 

Of the ‘‘ Wax ” beans, the Golden Butter Wax may be mentioned 
~ as one of the very best. It was earlier in arriving at edible maturity 
than any other. The pure golden yellow pods are very fleshy and 


tender, and though not long, are produced abundantly and the crop 


is ripened up uniformly. Many of the “ Wax” varieties are neither 


vigorous nor productive, and the pods seem to be more liable to the ~ 


attack of. fungoid diseases than the pods of other varieties. The one 


great point of superiority of all ‘“ Wax” varieties is in their tender — 


yellow pods. 
Among the earlier of other varieties becoming edible within a few 
days of the Golden Butter Wax may be mentioned Dwarf Black Wax, 


the French variety Haricot Saumon du Mexique, Gray Seeded Purple 
Speckled, Emperor William, White Flageolet. Dwarf Golden Wax, 
Dwarf Cranberry, Early Feejee and French Emile, All of these are. 


bush varieties, and all produced edible pods before July 15, the pole 
varieties being for the most part later by about two weeks. Among 
the earlier of the pole varieties are Marblehead Champion, Mont D’Or, 


Algiers, Transylvanian Butter, Blue Podded, the French varieties — 


Haricot rouge d’Orleans and Haricot rouge de ‘Chartres, and the Ger- 


inapn varieties Stangen Schwertbohne and Butter Brechbohne. All — 


of these furnished edible pods before August 1. 

Among the more prolific pole beans are Case Knife, Concord, Mot- 
tled Cranberry, Kentucky Wonder, Southern Prolific, Round White 
Princess and the French beans Haricot Comtesse de Chambord, Har- 
icot de Liancourt, and Haricot Intestin. The most prolific bush 
beans are Turtle Soup, Newington Wonder, Hundred for One, Refu- 


gee, Galega, Crystal Wax, True White Pea, White Marrow and Mex- 


ican ‘ree. This last was one of the novelties sent out by seedsmen 
for the first time last spring. It seems to be a prolific form of the 
old fashioned Navy or Pea Bean. With us it is much later and more 
prolific than the ordinary Navy bean. In other respects the two are 


indistinguishable. Though our seed was obtained from three inde- — 


pengent sources, in each case only about half the crop ripened 
before the plants were killed by the frost. Other statistics in regard 
to the different varieties are given in the table below. The names un- 
derscored are understood to be synonyms of the numbered name pre- 


ceding them. ‘The numbers refer to the number under which the - 


variety is described in the classification following : 
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| VARIATION AND HYBRIDIZATION. ; 
In harvesting the bean crop in 1882 we were surprised in several 


instances to find among the beans of the true type of the variety 


others that were of an entirely different type. Usually the variation 
was confined to the coloring of the seed often, however, it extended 
to the shape and size as well. As the seed from which the crop had 
been grown had in all cases been obtained from seedsmen, these varia- 
' tions were ascribed at the time to the impurity of the seed, especially 
as such impurity was in many cases manifest. The results of the 
present season’s investigations now lead us to believe that. the varia- 
tions were in many cases the result of cross-fertilization. 

All the seeds in the crop of 1882 that were in any way different 
from the regular type of the variety were carefully sorted out and 
kept separately, and were planted as separate varieties the present 
season. ‘The seed of the well established varieties that were planted 
this year was for the most part station grown, and had been. carefully 
, selected to what was believed to be the true type of the variety. In 
many cases this seed has given in the crop results that were more un- 
looked for than the variations of the preceding year. 

Below are enumerated all the variations that have come under our 
notice. 

Best of All. — This i is a.bush bean, oblong, slightly. kidney form, 
usually somewhat flattened sidewise, light brown mottled and streaked 


with dull red, and with a yellow ring about the eye. In the crop of 
1882 there appeared several beans of the same general shape, but col- - 
ored differently, in that the dull red color was very much increased, so — 


much so as to almost entirely cover the bean, leaving only small flecks 
here and there of the light brown color. These were sorted out and 
planted separately, but in the crop of 1883 gave almost entirely beans 
of the original color, while in the crop from the pure type of seed 
there were about the same number of beens that were off type as 
there had been the previous season. Numerous cases were also noticed 
where one-half of the bean would be properly colored and the other 
half almost entirely dull red. 

Boston Dwarf Wax.— A low bush variety with beans. of medium 
size, varying in color from dark dun to dark brown, with a black ring 
around the eye, oblong, slightly kidney form, slightly flattened side- 
wise, rarely slightly compressed on the ends. From this variety a 
larger form mottled in two shades of dark brown was selected, and 
when planted separately in 1883 produced a crop that was true to seed 
with the exception that in about one-half the crop the mottled 
character of the seed was largely lost. 

Canadian Wonder. — A tall bush variety, beans oblong, quite 
strongly kidney form, flattened sidewise, usually strongly compressed 
on the ends, very dark red. In 1882 the crop was entirely uniform, 
but in 1883 one plant produced beans slightly smaller in size, and of 
a dark purplish, almost black, color, obscurely marked with small 
zreenish gray flecks which are inclined to form broken rings concentric 
wath the eye. In 1882 it was planted in close proximity to a small 


black variety, the Dwarf Mont d’Or. Its other near neighbor were | 


either red or speckled with red. 
Concord.— A pole variety, the beans of which are medium or rather 
large in size, irregularly globose, scarcely oblong, slightly compressed 
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- at the ends, eye plane or slightly protuberant, the half of the? abenn . 
about the eye light brown or dun splashed with dull red, the remainder 
white with a veiny net-work and an occasional spot of dun or red. 
From this variety two forms were selected from the crop of 1882, 
marked respectively a and 0. 

(a.) Beans of the same size and shape as the true type, but with 
the light brown color almost entirely replaced by the dull red. ‘T'hese 
beans produced in 1883 a crop, nearly every bean of which was of the 
true type of the variety, forming an entirely parallel variation to that 
which occurred in the variety Lest of All mentioned above. 

(o.) Beans of the same color as the true type of the variety, but 
larger, oblong and slightly kidney shape. ‘There were but three of 
these selected ; two were planted and one was reserved for comparison. 
_ Of the two planted but one grew, and this produced beans entirely 

different from either the seed planted or the original variety from 

which it was selected. hey may be described as oblong, quite 
strongly flattened sidewise, slightly kidney form, rarely slightly com- 
pressed at the ends, yellowish brown with darker markings, which are 
inclined to form broken rings concentric with the eye. “None of the 
near neighbors of the Concord in 1882 at all resembled this variation 
in color. 

Horticultural.— A pole variety, beans irregularly globose, sometimes 
slightly oblong, occasionally compressed on the ends, eye usually 
slightly protruberant, light brown or dun, usually variously spotted 
or striped with dark dull red. ‘This bean was grown at the station in 
1882 both under its proper name and under the synonym Cranderry. 
Those grown under the name Cranberry were from seed that was ap- 
parently mixed, and at harvest time no less than four forms were se- 
lected, all of which were different. from any other known variety. 
These were labeled a, o,cand d and were planted in 1883, and re- 
sults noted as follows: 

(a.) An almost spherical bean, slightly smaller than the true type, 
light dun color with numerous small, angular, very dark, almost black 
spots. It produced beans entirely true to its own type. 

- (0.) A bean slightly smaller than the true type of the variety, quite 

strongly flattened sidewise, so as to be somewhat lenticular, light dun, 
almost covered with dark points, giving it a grayish oround color, 
with one or more dark bands or portions of bands concentric with the 
eye, running through the centre of each side. This produced for the 
most part beans true to its own type ; some were more inclined to 
be oblong in shape, and in a few all the colors were of a lighter 
shade, this last perhaps due to incomplete ripeness. 

(c.) A bean of medium size, slightly oblong, with rounded ends, not 
kidney shape, scarcely flattened sidewise, white, nearly completely cov- 
ered with dull mottled red blotches that are nearly spherical in form, 
and more or less confluent. This produced a crop about halfof which 
were true to its own type; of the remainder the mottled character of 
the red blotches was much more marked in some and in others all ex- 
_ cept the portion about the eye was white. This last form approaching 
quite closely in general appearance the Harly China variety. 

(d.) A bean entirely like the true type of the variety except that the 
red color covers almost entirely the whole surface. It Proc nee beans, 

all of which, with one or two exceptions, were of the true type of the 
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variety. It is a parallel variation to that already mentioned, as occur- 
ring in the Best of All and Concord varieties. 
Intermediate Horticultural. — A bush bean in many respects iden- 


tical with the preceding, of which it is a dwarf form. ‘The beans of i 


this variety are, however, of a more oblong form. From this and from 
a synonymous variety called, Dwarf Cr anberry, there were selected beans 
that were almost entirely covered with the dull redcolor. ‘These pro- 
duced in turn beans of the true type of the variety ; another instance 
of the same kind of variation mentioned previously. 

There was another form selected from the 1882 crop of the Dwarf 


Cranberry, beans about the same size as the true type, but oblong and ~ 
of a purple color, more or less mottled with light brown. Some were 


almost entirely purple ; others were not more than two-thirds purple. 
Six of these beans were planted, but only three produced mature plants 
and the beans from each of these three plants were entirely different. 
One bore irregularly globose dark purple, almost black beans, appar- 
ently identical with the ‘‘ Wax” pole bean, Jndian Chief. Another 


produced smaller beans, flattened sidewise and often compressed at — 


the ends, finely mottled in various shades of brown, and often with a 
dark band or portion of a band passing along the side of the bean con- 
centric with the eye. ‘The third produced beans of the true Jnterme- 
mediate Horticultural type. ‘The edible pods of these three plants 
were noted as greenish yellow in color, but the edible pods of the true 
Intermediate Horticultural are green, becoming splashed with crimson 
as they approach maturity. 

Karly Fejee.— A bush bean of medium habit but sending out long 
runners like a pole bean; beans oblong, quite strongly kidney form, if 
flattened sidewise, rarely compressed at the ends, varying from almost 
pure white to white mottled and streaked with various shades of dull 
blue and drab. From this variety there was selected in 1882 a form 
very similar in many respects, yet quite distinct ; the beans of this 
form are of about the same size ag the others, but not so strongly kid- 
ney form; in color white mottled with slaty gray, with one or more 
black bands or parts of bands passing along the sides of the bean con- 
centric with the eye. ‘These planted in 1883 furnished a crop entirely 
true to their own type. The plants and pods of the two forms are al- 
most entirely similar. 

Early Rachel.— A bush variety of medium habit, beans oblong, 
kidney form slightly flattened sidewise, not compressed on the ends, 
dark brown, white on one end and a dark ring about the eye. In the 
crop of 1882 a large portion of the beans were without the white ends. 


These were sorted out and planted separately in 1883, the results being | 


as follows: 

Those with white ends out of a total of 965 beans produced seven 
with no white on them. ‘I’hose with no white ends out of a total of 
1187 beans produced twenty-nine with white ends. 

Galega. — A slender but very luxuriant bush variety, beans phlony, 
nearly cylindrical, rarely compressed at the ends, splashed and mot- 
tled with light brown or dun color. The crop from this variety in 
1882 was entirely uniform in appearance but this year there appeared 
among those of the true type numerous beans of the same general 
shape but of a slightly larger size, almost entirely black, with faint 
purplish markings. 
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Giant Red Wax. —A pole variety, beans oblong, very broad, not, 
kidney form, quite strongly flattened sidewise, rarely compressed or 


the ends, dark reddish brown. Last year the crop from this variety 
‘was entirely uniform and true to type, bu& this year only about 


one-third of the crop was of the true color. Of the remainder about 
one-half were black, and the remainder were a bright golden yellow. 


“ In 1882 a black variety was planted on one side, and a white variety 


on the other side of this variety. 

Golden Cranberry.— A bush bean of medium size often with a dis- 
tinct twining habit ; beans nearly globular, very slightly oblong, eye 
plane or slightly protuberant, pale sulphur yellow with veiny mark- 
ings and a faint pale, bluish ring about the eye. From this variety there 
was selected in 1882 a form of about the same size as the true type, 


but oblong, slightly flattened sidewise and mottled in two shades of 


brown. From this form there were produced in 1883 no less than 
eleven distinct forms, as follows : 

(a.) A small number true to the type selected. 

(6.) Oblong, not kidney form, not flattened sidewise, fie com- 
pressed at the ends, mottled in two shades of light brown or drab. In 
markings very similar to the last, but lighter in color, 

(c.) A very few beans longer in proportion to the breadth than the 
two preceding, but like them mottled in different shades of brown. 
The colors more distinct from each other and different in shade from 


either of the preceding. 


(d.) Same shape as the last, very dark, almost black, more or less 
distinctly marked with light yellowish brown, resembling quite closely 
in color the variety Galega. 

(¢.) Slightly oblong, often nearly spherical, not flattened sidewise, 
not compressed on the ends, light dun with a greenish cast. 

(f.) Similar in form to the last, very light creamy brown with a 
reddish ring about the eye. 

(g-) Quite large, oblong, usually somewhat flattened sidewise, some- 
times compressed on the ends, pale slaty drab with a reddish ring 


about the eye. 


(A.) Small, slightly oblong, often nearly spherical, bright brownish 
ellow. 
y (i.) Larger, oblong, slightly flattened sidewise, not compressed on 
the ends, dark brown. 

(7-) Oblong, slightly flattened sidewise, slightly kidney shaped, 
often compressed at the ends, black. 

(%.) The same form as the last, white. 

The true variety produced in 1883 an entirely uniform crop of per- 
fectly true beans. Its near neighbors in 1882 included for the most 
part biack dark red, dun and speckled varieties, the influence of 
which, however, could not be definitely traced in the forms produced 
this year. 

Indian Chief. — A pole variety, irregularly globose, occasionally 
flattened sidewise, more or less oblong, black inclining to purplish, 
eye usually pr otuberant, In 1882 the pods were yellow from the first, 
and the whole crop was true to type this year, however, the edible 
pods were noted as whitish green and only a small portion ‘of the beans 
were true to type; the remainder were oblong, flattened sidewise, 
usually compressed at the ends into a quadrangular shape, dark 


246 | _ [ASSEMBLY 


purplish brown almost »black, indistinctly marked with fine, light 
brown blotches. One of the nearest neighbors of this bean in 1882 
was the Horticultural, a light brown bean speckled with dull red. Its 
other near neighbors were the French Yard Long and Kentucky 
Wonder, both brown beans. 

White Marrow.— A slender bush variety with a distinct tendency 
to twining, beans oblong, rarely slightly kidney form, not flattened 
sidewise or compressed at the ends, white with a veiny network. In 


this variety which showed no variations in 1882 there appeared the 


present season three well marked forms as follows : 

(a.) One plant of quite different aspect from the rest, pods flatter 
and more slender and striated with purple, beans oblong, flattened 
sidewise, often compressed on the ends, sometimes slightly kidney 
form, shining black in color. 


(b.) Beans of the same shape as the true variety, but mottled in. 


two distinct shades of yellowish brown. 

(c.) Beans elongated, flattened sidewise, rarely compressed on the 
ends, usually slightly kidney shape, slaty gray with’ a dull red ring 
about the eye. 

The immediate neighbors of this variety in 1882 were all white 
beans. 

Newington Wonder.— A slender bush variety, sending out slender 
barren runners; beans small, oblong, slightly kidney form, not 
flattened on the sides, usually compressed on the ends so that they 
appear quadrangular, light brown or dun colored, with a veiny net- 
_ work and a yellow ring about the eye. This bean, though showing no 
variation in 1882, has in 1883 produced the following distinct forms : 

(a.) Entirely like the true form but with small black spots more or 
less numerous scattered over the surface of the bean. ‘l'he same. plant 
on which this form was found produced also beans of the true type. 

(0.) Of the same size and shape as the true form in color varying 
from dark purple to light slaty drab finely dotted with light brown. 

(c.) Somewhat larger and more kidney form than the preceding, 
not compressed at the ends, in color slaty purple, indistinctly dotted 
with light brown. 

Pale Dun Runner. — A pole variety with purplish flowers, beans 
nearly globular, occasionally compressed at the ends, eye more or less 
protuberant, light brown or dun with a bright yellow ring about the 
eye, and a peculiar polished shining appearance. In the crop of 1883 
one of the plants of this variety bore scarlet flowers of the same color 
as the Scarlet Runner, but unfortunately no pods were ripened. This 


variety was planted close to the Scarlet Runner in 1882, but at quite ~ 


a distance in 1883. 

Red Fiageolet— A medium growing bush bean with no twining 
habit, b-..ns oblong, slightly kidney form, slightly flattened sidewise, 
usually aore or less compressed on the ends, dark red shading almost 
to blacx. There was no variation in this bean in 1882, but in 1883 a 
form appeared that was entirely like the true form in shape and size, 
but in color dark purple, mottled with light brown, pict in, 
this respect very closely the variety Lefugee. 

Galega and French Hmile, two similarly marked beans, were abe Des 
the nearest neighbors of the Red Plageolet in 1882. 

Scarlet Runner and White Runner.— These two varieties have been 
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grown for two seasons, and this year there were grown also a number 
of the foreign synonyms of both varieties. In all cases some plants 
with scarlet flowers and black and purple seeds have been found among 
the white varieties, and some plants with white flowers and seeds have 
been found among the scarlet varieties. Two other interesting varia- 
tions have been noticed. The Haricot ad Hspagne rouge, or French 
name for the Scarlet Runner produced some beans in which the black 
color was reduced to a few small angular black spots. The Tiirken- 
bohne, or German name for the Scarle¢ Runner, produced some of the 
brown and white beans of the Painted Lady type. 

It may be remarked in conclusion that the parts of the flower of the 
bean are so arranged that a bee alighting on the lower petuls causes 
the anthers to protrude from the end of the keel, and the pollen thus 
exposed may be easily brushed off by the bee and carried to some other 
flower, and cross-fertilization effected. At various times during the | 
flowering season bumble bees were noticed at work on the bean flowers, 
always entering on the left hand side. 


CLASSIFICATION. 


The different varieties of bean ordinarily grown may be referred to 
seven more or less well marked species belonging to the natural order 
Leguminose. They may be somewhat popularly distinguihed as 
follows : 

1. Phaseolus vulgaris, L.—'The ordinary Kidney beaa, either 
dwarf or running. Leaves trifoliate, leaflets triangular, ovate, more or 
less hairy, flowers axillary, single or in clusters of two or three, white 
running through the various shades to dark purple. Pods of medium 
size, slender, smooth. | 

2. Phaseolus multiflorus, Lam. -— The Scarlet Runner. In many 
respects similar to the last, distinguished by its tuberous roots, tall 
running habit of growth, well developed racemes of scarlet or white 
flowers and large rough pods. The cotyledons do not appear above 
ground in vegetation. 

3. Phaseolus lunatus, L. —The Lima bean, always running, leaflets 


_ narrower, more halberd shape, often mottled in two shades of green, 


smoother than P. vulgaris, flowers white, small, pod very broad, flat, 
leathery, be&ns rather large, with peculiar lines radiating from the 


eye. 


4. Dolichos sesquipedalis.— The Asparagus bean, always running, 
leaflets plainly halberd shaped, nearly smooth, flowers yellow- 
ish purple, very large, pods in pairs, cylindrical, very long, eighteen 
inches or more, beans small, kidney form, very distant in the pod. 

5. Dolichos (sinensis ?)— The Southern Cow Pea, similar to the 


last, but distinguished by its dwarf form and shorter pods with the 
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beans crowded in them. 
6. Vigna (———— ?) — The Chinese bean, dwarf in appearance, re- 
sembling dwarf forms of the Kidney bean, flowers yellow, pods small, 





cylindrical, straight seeds small, hilum* elongated. 


%. Soja hispida, Moench —The Soja bean, not running, eighteen 
inches to two or more feet high, leaflets broadly oval, whole plant in- 
oluding pod covered with rusty brown hairs, flowers axillary,very minute, 
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white or purple pods short, straight, rarely containing more than two 
beans. The cotyledons after vegetation develop into leaves. 

The varieties of the ordinary Garden or Kidney bean are so numer- 
ous as to make the advantages of some system of classification very 
apparent. ‘The characters which seem to us to be of most use in 
forming such a classification are those obtained from the variation in 
size, shape and color of the ripe seed. This is a basis of the classifi- 
cation made by Martens in Germany,* which we have to some extent 
followed, The color of the edible pods and the presence or absence of 
a climbing habit are also of use in separating varieties. We have been 
entirely unable to obtain. satisfactory characters from the leaves. 
While there is considerable variation in their size, form and color, 
such variations seem to be quite as likely to occur on the same plant 
or on different plants of the same variety, as upon different varieties. 
The flowers vary directly as the color of the beans; 7. e., white and 
light colored beans have white flowers; the darker beans have pur-. 
plish flowers, varying in intensity with the color of the beans. 

Tbe following classification seems*to hold tolerably well for the 
eighty-eight varieties we have grown, and we have founded the de- 
scriptions following upon it. 

Phaseolus vulgaris, L. — The Kidney bean. 

I. Seeds oblong, not more than twice as long as broad, flattened 
sidewise. 

(a.) Very strongly flattened, usually strongly kidney shape. 

* Seeds of uniform color. 

+ Seeds white, edible pods green. Four varieties: type, Case Knife. 

+ Seeds white, edible pods greenish yellow. One variety, Yellow 
Podded White Wax. 

tt+ Seeds black, edible pods green. One variety, Algiers. 

** Seeds variegated. Two varieties: type, Marshall. 

(0.) Seeds strongly flattened, not kidney shaped. ‘I'wo varieties: 
type, ‘Transylvanian Butter. 

(c.) Seeds moderately flattened, slightly or not at all kidney shape. 
Four varieties: type, Turtle Soup. 

a Seeds oblong, at least twice as long as broad. 

(a.) Perceptibly flattened sidewise, often truncate at the ends. 

“* Seeds of uniform color. 

+ Edible pods green. Seven varieties: type, Canadian Wonder. 

t+ Edible pods yellow. ‘Two varieties: type, Flageolet Wax. 

** Seeds variegated. ive varieties: type, Early” Feejee. 

(b.) Seeds cylindrical or nearly so. 

* Seeds white or in one case marked about the eye. Four varieties: 
type, White Kidney. 

** Seeds of uniform color (not white). 

+ Edible pods green. Hight varieties, type, Long Yellow Six Weeks. 

tt Edible pods yellow. One variety, Golden Butter Wax. 

*** Seeds variegated. Six varieties, type, Refugee. 

III. Seeds oblong, never more than twice as long as broad,. often 
nearly spherical. 

(a.) Seeds distinctly oblong, usually with rounded ends. 





* Die Gartenbohnen. Ihre Verbreitung, Cultur und Benutzung, von Georg von Martens, ; 


Ravensburg, 1869, p. 24. 
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* Edible pods green. 

+ Seeds of uniform color. ‘Twelve varieties, type, Navy or Pea. 

t+ Seeds variegated. Five varieties, type, Early China. 

7 Kdible pods yellow or yellowish white, (wax varieties). 
Hleven varities, type, White Wax. 

(d.) Seeds spherical or nearly so. 

* Seeds of uniform color. Hight varieties, type, Red Cranberry. 

** Seeds variegated. Five varieties, type, Horticultural. 

The descriptionss are intended to be sufficient to simply identify 
the variety, and reference to fuller descriptions in our report for 1882 
are given in all cases. 

1. PHASEOLUS vULGARIS, LJ. The Kidney-bean. 
__ 1. Seeds oblong, not more than twice as long as broad, flattened 
sidewise. 

(a.) Very strongly flattened, usually strongly kidney shape. 

* Seeds of uniform color. 

+ Seeds white, edible pods. 

No. 1. Case Knife. — A tall growing pole variety; pods flat, nearly 
straight, beans white with veiny markings, oblong, very broad, 
strongly kidney form ; full description First Report, 1882, p. 118, No. 
51. 

Syns. Dutch Case Knife ; Haricot de Liancourt, Haricot Sabre a 
rames ; Stangen schwertbohne, Deutsche Schwertbohne, Schneide- 
bohne Weisse Siibelbohne, Sverd, Stangenbohnen, etc., etc. 
No.2. Haricot de Soissons blanc. — In most respects similar to the 
preceeding, but distinguished from it by the larger size of the ripe 
beans, and the very long flattened’ wrinkled pods. 

No. 3. White Scimetar.— A strictly dwarf bush variety, seeds rather 
small, not so strongly flattened as the two preceding, slightly kidney- 
shaped. It may be considered a dwarf form of No.1. Full descrip- 
- tion First Report, 1882, p. 105, No. 27. 

Syns. Harhest White Seeded Frame, Emperor William; Haricot de 
Soissons nain, Haricot sabre nain de Hollande, Haricot commun 
plat ; Frithe Weisse Schwertbohne, Krup Schwertbohne, Butterbrech- 
bohne. 

No. 4. Very Long-Podded Sugar. — A tall growing pole bean with 
long wrinkled pods, seeds strongly kidney shape, distinguished from 
ane 1, by the relatively greater length and smaller size of the ripe 
seeds. 

++ Seeds white; edible pods greenish yellow. 

No. 5. Yellow-Podded White Wax.—A slender, moderately tall pole 
bean, ripe beans often with a yellowish cast; full description First — 
Report 1882, p. 114, No. 53. 

Syn. Yellow-Podded White-Seeded Sugar. 

+++ Seeds black; edible pods green. 

No. 6. Algiers—A slender, moderately tall, pole bean, with very 
broad, much wrinkled pods. Beans large, oblong, very broad, strongly 
_ flattened sidewise, kidney shape, often transversely bent by the wrink- — 
ling of the pod, jet black, shining. 

-. Syn. Stangen-Fleischbohne mit gelben Schoten. 
** Seeds variegated. | 
No. 7. Marshall. — A late tall growing pole bean, seeds rather large, 


[Assem. Doc. No. 33.] 32 


ait hag |  [AsseMBLY 


oblong, very broad, kidney form, strongly flattened sidewise, paledun 


yellow striped with brighter yellow in rings concentric with the eye; 
full description First Report, 1882, p. 114, No. 52. 

No. 8. Blue Podded — A slender, ‘vather tall pole bean, chiefly chats 
acterized by the dark purple color of the pods; beans rather large, 
broad, flat kidney-shape, often transversely bent, light brown or dun, 
finely mottled with chocolate. 

(6.) Seeds strongly flattened, not kidney shape. 

No. 9. Giant Red Wax— A tall-growing pole bean, edible aaa 
yellow, beans of medium size, not much longer than broad, dark red- 
dish brown ; full description First Report, 1882, p. 114, No. 54. 

No. 10. Tr ansylvanian Butter —A_ slender, moderately tall pole 
bean, edible pods whitish green marked with purple, shining, beans 


scarcely longer than broad, lenticular, pale dirty blue shading off into 


bluish dun color ; full description First Report, 1882, p. 1138, No. 50. 
c.. Seeds moderately flattened ; slightly or not at all kidney- shaped. 
No. 11. Newington Wonder —A bush bean sending out slender 

barren runners, edible pods light green, beans small, oblong, slightly 

kidney form, often compressed on the ends, light brown or dun color, 
with a veiny network and a yellow ring about the eye; full deserip- 

tion, First Report, 1882, p. 100, No. 13. 

Syn. Harly Snapshorts. 

No. 12. Grey Seeded— A low strictly dwarf bush bean. Edible 
pods pearl white, beans of medium size, oblong, usually compressed at 
the ends into quadrangular shape; brownish drab with veiny markings 
and a dark reddish ring about the eye. 


No. 13. Haricot rouge de Chartres— A strictly dwarf bush bean 


from France, edible pods light green; beans of medium size, oblong, 
often compressed at the ends, bright red in perfectly ripened speci- 
mens, fading out to reddish brown in those not so ripe. 

No..14. Turtle Soup—A bush bean with a decided tendency to 
twining, edible pods wavy green, beans small, oblong, slightly kidney 


form sometimes compressed at the ends, jet black with a greasy appear- 


ance; full description, First Report, 1882, p. 100, No. 12. 

Syns. Tampico, Negerbohne, Haricot negre, Frijoles brusquito, 
Brasilianische Reiserbohne, New Frijoles, Pois a negres, Pois violet, 
ete., ete —'The bean Venezuelan No. 1 sent us by U.S. Consul Bigs 
from Puerto Cabello proved to be the Turtle Soup. 

II. Seeds oblong, at least twice as long as broad. 

(a.) Perceptibly flattened sidewise, often truncate at the ends 
* Seeds of uniform color. 
+ Edible pods green. 

No. 15. White Flageolet.— A vigorous, strictly dwarf bush bean, 
‘beans of medium size, white, polished, usually slightly kidney shape, 
rarely compressed on the ends ; full description First Report, 1882, p. 
106; No. 29, « The: “green” flageolet varieties of H. flageolet a grain 
vert of the French do not prove to be stable in this country, and have 
consequently been included in the synonyms of this variety. 

Synonyms.— Haricot flageolet blane, Haricot flageolet blanc “orp 
hatif d’Htampes, Improved | Green I Flageolet, Haricot flageolet a grain 
vert, Haricot flageolet Chevrier a grain toujours vert. 

No. 16. Haricot jaune tres hatif de Chalandray—A French variety, 
not vigorous, strictly dwarf, beans rather small, slightly kidney 
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shaped, not compressed on the ends, dark yellowish brown, polished, - 
usually somewhat lighter toward the end of the bean. 

- No. 17%. Red Kidney. — A strictly dwarf bush bean of meditate 
height ; beans large, slightly kidney form, often compressed on the 
ends, light red changing | to light brown ; full description First Report, 
1882, p. 112, No. 46. 

Synonyms. Red French Kidney, Chilian. 

No. 18. Canadian Wonder.— A rather tall, stout, though strinily 
dwarf bush bean; beans large, quite strongly ‘kidney form, often com- 
pressed at the ends, very dark red ; full description First Report, 1882, 
p. 112, No. 47. 

Synonym. Rose. 

No. 19. Haricot flageolet rouge—A strictly dwarf bush bean of 
medium height; beans rather large, slightly kidney form, rarely com- 
pressed on the ends, dark red. It is distinguished from No. 18 by the 
lighter color, slightly smaller size and relatively greater length of 
- beans. . 

No. 20. Haricot Chocolat. A strictly dwarf bush bean of medium 
height; beans of medium size, very slightly kidney form, rarely com- 
pressed on the ends, bluish slate color fading out to brownish slate 
color. 

No. 21. Purple Flageolet.— A strictly dwarf bush bean of medium 
height, beans of medium size, very slightly or not at all kidney form. 
_ rarely compressed at the ends, dull dark purple, almost black; full 
description First Report, 1882, p. 113, No. 49. 

t+ Edible pods yellow. 

No. 22. Dwarf German Wax, Long.— A strictly dwarf, rather vigor- 
ous bush bean; beans kidney form, occasionally compressed at the 
ends, white with veiny markings, polished ; full description First Re- 
port, 1882, p. 106, No. 31. 

Synonym. Dwarf German Wax. 

No. 23. Flageolet Wax — A strictly dwarf bush bean, rather above 
medium height, beans slightly kidney form, occasionally compressed 
at the ends, ‘deep dark red. Distinguished from No. 19 by its yellow — 
pods. 

Synonyms. Red Flageolet, Haricot flageolet beurre nain; Violet 
Krup Wachs-bohne mit gelben Schoten. 

** Seeds variegated. : 
_ No. 24, Best of All.—- A vigorous, strictly dwarf, bush bean, edible 
pods light green, becoming striped with red as they approach maturity; 
beans of medium size, very slightly kidney form, rarely compressed 
on the ends, light. brown, splashed and streaked with dull red, a yel- 
low ring about the eye. Occasional beans are nearly entirely covered 
with the dull red color; full description First Report, 1882, p. 108, 
No. 36. 

Synonyms. McMillan’s Prolific, Sion House, Haricot ture. 

No. 25. Krup Bohne A variety sent from Germany under the 
indefinite name dwarf bean. A vigorous, strictly dwarf bush bean, 
edible pods green, beans rather large, very slightly kidney shape, 
rounded on the ends, light brown, splashed and streaked with dark 
reddish purple, a dark yellow ring about the eye. 

__ No, 26. Haricot Suisse rouge. — A moderately vigorous, strictly 
dwarf bush bean, edible sppode whitish green, beans of medium size, 
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very slightly kidney form, rounded on the ends, light reddish brown 
splashed and mottled with dull red; occasional beans are almost en- 
tirely covered by the dull red splashings. 

Synonym. The bean received from U. 8S. Consul Beach, as Venez- 
uelan No. 9, proved to be this variety. 

No. 27. Early Feejee— A vigorous bush bean, sending out long 
runners like a pole bean, edible’ pods grayish green sometimes marked 
with purple; beans quite strongly kidney form, rarely compressed on 
the ends, varying from almost pure white to white mottled and 
streaked with various shades of dull blue and drab; full description 
First Report, 1882, p. 109, No. 37. 

Synonym. White's Early. 

No. 28. Marblehead Champion — A rather tall growing pole bean, 
edible pods whitish green with purple dorsal sutures, beans of medium 
size, slightly kidney form, frequently compressed at one end, light 
brown or dun mottled with chocolate; full description First Report, 
1882, p. IlI, No. 43. 

(0. ) Seeds cylindrical or nearly so. 
* Seeds white or in one case marked about the eye. 

No. 29. White-Kidney — A rather tall, strictly dwarf, bush bean, 
edible pods green, beans rather large, quite strongly kidney form, 
rarely compressed at the ends, white with veiny markings, polished ; 
full description First Report, 1882, p. 109, No. 38. 

Synonyms. Kidney, Large White Kidney, Royal Dwarf, Long White 
- Canterbury, Haricot Suisse blanc, Fagioli a cannelini, Weisse Dattel- 
bohne, etc., etc. 

No. 30. ‘Krup Mogenhiuserbohne — A German variety that is 
_ scarcely distinct from the last, but asthe vines send out barren run- 
ners we have given it a separate place. 

No. 31. Haricot du St. Esprit — A strictly dwarf bash bean closely 
resembling in growth No. 29, edible pods green; beans rather large, 
quite strongly kidney shape, rarely compressed at the ends, white 
with veiny markings, polished, about the eye dark brown markings 
in fanciful resemblance to ahuman skeleton or a bird with out stretched 
wings, whence its 

Synonyms. Haricot a la religieuse, Haricot a l’Aigle, Faginlo dell 
Aquila, Muttergottes Stockbohne, Adlerbohne. (The bean sent us 
from Germany as Adlerbohne proved to be the Early China.) 

No. 32. White Valentine.— A bush bean with a distinct twining! 
habit, edible pods green, beans rather small, scarcely or not at all 
kidney form, often compressed on the ends, ‘dirty white with veiny 
markings, polished. On many of the beans the skin is wrinkled as if 
it were too large for the bean. 

Synonym. Haricot intestin. 

** Seeds of uniform color (not white). 

+ Edible pods green. 
No. 33. Long Yellow Six Weeks.— A vigorous, strictly dwarf bush 
bean, edible pods grayish green ; beans slightly kidney form, rarely. 
com pressed on the ends, varying from yellowish brown when first 
shelled to light brown when older, a dark ring about the eye; full de- 
scription First Report, 1882, p. 109, No. 39. ; 

Synonyms. Six Weeks, Yellow Six Weeks, Haricot flageolet jaune, 
Haricot ronds printaniers, Goldbohne, Gelbe Hierbohne, etc., ete. 
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No. 34. Venezuelan No. 5.— This unnamed bean, received from U. 
S. Consul, Beach, would have been included with the preceding had 
it not been for its very bright yellow color. In all other respects the 
two are identical. 

No. 35. Haricot Suisse ventre de biche.—A strictly dwarf bush 
bean. Beans of medium size, scarcely or not at all kidney form, 
usually compressed on one end, rarely on both, light dun color with 
veiny markings, a dark yellowish brown rmg about the eye. In color 
very similar to No. 11, Newington Wonder, but easily distinguished 
from it in form. 

No. 36. Dwarf Russian.— A moderately tall, strictly dwarf bush 
bean ; beans scarcely kidney form, not compressed at the ends, light 
dun color, witha darker ring about the eye, and a peculiar rough feel- 
ing when handled ; full description First Report, 1882, p. 110, No. 40. 

No. 37. Ne Plus Ultra.— A moderately vigorous strictly dwarf bush 
bean, edible pods grayish green, beans scarcely or not at all kidney 
shape, rounded at the ends, bright yellowish brown with a darker ring 
about the eye. _ 

No. 38. Kentucky Wonder.— A moderately tall growing pole bean, 
edible pods light green, very long, nearly cylindrical, beans of medium 


size, scarcely or not at all kidney form, dark brownish drab with veiny 


markings, a yellowish ring about the eye and a polished appearance ; 
full description First Report, 1882, p. 110, No. 41. 

No. 39. Karly Dun Colored.— A moderately vigorous, strictly dwarf 
bush bean, beans usually slightly kidney form, frequently compressed 
on the ends, dark dun brown, with an almost black ring about the 
eye; full description First Report, 1882, p. 110, No. 42. 

Synonym. Dark Dun, Krupbohne mit gruenen Schoten. 

No. 40. Haricot Flageolet Noir.— A strictly dwarf bush bean, edible 
pods green; beans scarcely or not at all kidney form, rarely com- 
pressed on the ends, jet black, shining. 

Synonyms. Haricot noir hatif de Belgique, Schwarze Negerbohne. 

tt Edible pods yellow. 

No. 41. Golden Butter Wax.— A low, strictly dwarf bush bean, 
beans slightly kidney form, rarely compressed. at the ends, jet black, 
shining; full description First Report, 1882, p. 103, No. 21. 

Synonyms. Haricot d’Alger noir nain, Haricot d’Alger noir nain a 
longue cosse. 

*#** Seeds variegated. 

No. 42. Red Valentine. -- A rather vigorous, strictly dwarf bush 
bean,.edible pods usually strongly recurved, grayish green, beans of 
medium size, not kidney form, rarely compressed at the ends, often 
irregularly bent and indented, light brown or dun color, splashed and 
striped with dull reddish pink, a yellowish brown ring about the eye. 

No. 43, Fullmer’s Harly.— A bush bean sending out short barren 
runners, edible pods green, beans rather large, slightly or not at all 


_ kidney shape, usually very slightly flattened sidewise, not compressed 
on the ends, light brown or dun color, nearly entirely covered with 


dark red, the two colors sharply separated, a yellowish brown ring 
about the eye. 

‘Synonym. Haricot Suisse sang de boeuf. 

No. 44. Harly Mohawk.— A strictly dwarf bush bean, edible pods 
green, beans slightly or not at all kidney form, occasionally slightly 
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compressed at the ends, light brown or dun colored, almost entirely 


covered with dark purplish brown, a reddish brown. ring about the ~ 


eye; full description First Report, 1882, p. 107, No. 34. 


Synonyms. Purple Speckled, Karly Brown Six Weeks, Purpurschec- — 


kige Dattelbohne, Ganz Fruehe Ilsenburger Bohne, etc., ete. 

No. 45. Refugee. —A very vigorous, ” strictly dwarf bush bean, 
usually prostrate, edible pods pearly green, usually marked with ‘pur- 
ple; beans of medium size, very slightly kidney form, rarely com- 


pressed on the ends, light brown or dun color, striped ‘and splashed 
with dark reddish purple ; ; full description First Report, 1882, p. 111, 


No. 44. 

Synonyms. One Thousand to One, Brown Speckled Valentine, Tuer- 
kische Dattelbohne, Haricot lilas vert, etc., ete. 

No. 46. Galega.— Only distinguished from the last by the slightly 
larger size and different color of the ripe beans; beans light brown or 
dun colored splashed and streaked with purplish black; full descrip- 
tion First Report, 1882, p. 111, No. 45. 

Synonym. Large Refugee. 

No. 47. Black “Speckled. —A very vigorous, upright strictly dwarf 
bush bean, edible pods whitish green often marked with dark purple ; 
beans rather large, slightly kidney shape, usually slightly flattened 
sidewise, rarely compressed on the ends, light brown or dun colored, 
nearly entirely covered with jet black splashings. 

III. Seeds oblong, never more than twice as long as broad, often 
nearly spherical. 

(a.) Seeds distinctly oblong, usually with rounded ends. 
* Hdible pods green. 
+ Seeds of uniform color. 

No. 48. Navy or Pea, universally grown as a bush bean, but with a 

distinct twining habit; beans small, not kidney form nor compressed 


at the ends, white, with an indistinct veiny net work ; full description — 


First Report, 1882, p. 104, No. 25. 


Synonyms. Mexican Tree, Mexican or California Prolific Tree, Cali-— 


fornia Branch, Haricot Comtesse de Chambord. 

_No. 49: White Medium. — A bush bean with a distinct twining 
habit, beans rather small, larger than No. 48, but otherwise not to be 
distinguished from it. 

Synonym. Haricot rond blanc commun.—The bean received from 
U. 8. Consul Beach as Venezuelan No. 6, proved to be of this variety. 

No. 50. White Marrow.—A bush bean of rather slender habit, and 
a distinct tendency to twining, beans medium or rather large, regularly 
oval, with a distinct tendency to split open on the back while ripening, 
white-with a veiny net work, smooth but not polished ; full descrip- 
tion, First Report, 1882, p. 105, No. 26. 

Synonyms. White Marrowfat, Dwarf White Cranberry, White Egg, 
Large White Marrow, Mountain, Marrow, White Corn Hill. 

No. 51. Round White Princess.—A bush bean with a distinct twin- 
ing habit ; beans oval, approaching very nearly to globular, white with 
an indistinct veiny net work, polished ; full description, First Report, 
1882, p. 104, No. 24. 

Synonyms. True White Pea, Haricot Princesse, Stangen- Perlbohne, 
Krup Perl Bohne. 


er Nor 83.4: nh 255 


No. 52. Holsteiner Bohne.—Only distinguished from the last by 
being strictly dwarf. 

No. 53. Haricot Saumon du Mexique. A, strictly dwarf bush bean ; 
beans regularly oval, very slightly flattened sidewise, not compressed 
on. the ends, eye plane, pale brown or dun color, with veiny markings, 

a dark yellowish brown ring about the eye. 
No. 54. Intermediate Dun Cranberry.—A vigorous strictly dwarf 
bush bean; beans of medium size, regularly oval, rarely compressed 
on the ends, eye plane or slightly protuberant, pale dun inclining to 
yellow, with a veiny net-work, a dark brown ring about the eye; full 
description, First Report, 1882, p99, No29, 

No. 55. Haricot rouge d’Orleans.—A strictly dwarf bush bean; 
beans oval or almost oblong, very slightly flattened sidewise, not com- 
Pest on the ends, eye plane or slightly protuberant, light red vary- 

to reddish.brown, a darker, almost black ring about the eye. 

0. 56. Hundred for One.—A moderately vigorous, strictly dwarf 
bush bean; beans rather small, oblong, about twice as long as broad, 
not kidney form, often compressed on the ends; bright yellowish 
brown, with a veiny net-work. 

No. 57. Round Yellow Six Weeks.—A moderately vigorous, strictly 
dwarf bush bean; beans regular, oval not kidney-form, rarely slightly 
compressed at the ends; bright yellowish brown with an indistinct 
veiny net-work, a darker ring about the eye. 

No. 58. Southern Prolific—A tall growing pole bean; beans of 
medium size, oblong, not kidney-form nor compressed at the ends, 
dark dun brown with veiny markings, an indistinct reddish brown 
ring about the eye. 

No. 59. Black Negro.—A moderately vigorous, strictly dwarf bush 
bean; beans of medium size, oblong, not kidney-furm nor compressed 
at the ends, jet black, shining. 

t+ Seeds variegated. 

No. 60. Early China.—A vigorous, strictly dwarf bush bean; beans 
oblong, very slightly flattened sidewise, not kidney-form or compressed 
on the ends, white with a large spot about the eye, dark red mottled 
with light brown or dun color ; full description, First Report, 1882, p. 
103, No. 23. 

Synonyms. China, Red Eyed China, Red Hye, China Red Eye, Harly 
China Red Hye, Har icot Chinois, Chinesische Dattelbohne, Adlerbohne. 

No. 61; Yellow Eyed China.—A vigorous bush bean with a distinct 
twining habit ; beans oblong scarcely or not at all kidney-form, not 
compressed on the ends, white, with the half about the eye yellowish 
brown, except for the coloring, resembling very closely White Marrow ; 
full description, First Report, 1882, p. 105. No. 28. 

No. 62. Early Rachel.—A moderately vigorous, strictly dwarf bush 

bean ; beans of medium size, oblong, slightly kidney-form, not com- 

_ pressed on the side, dark brown with an irregular white spot of greater 

or less size on one end. In‘every case noticed the white end of the 

_ bean was turned toward the point of the pod; full description, First 
report, 1882, p. 107, No. 33. 

Synonym. Quail Head. 

No. 63. French Emile.—A low, vigorous, strictly dwarf bush bean; 
beans of medium size, oblong, , not kidney-form or compressed at the 
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ends, dark chocolate purple mottled with light brown, an indistinct 


feat brown ring about. the eye; full description, First Report, 


1882, p. 108, Ko. 35. 
Synonym. Haricot Emile nain sans parchemin. 


No. 64. Osborn’s Forcing.—A moderately vigorous, strictly dwarf 


bush bean; beans of medium size, oblong, not compressed on the 
ends, eye plane, dark brown mottled with light brown or dun, an 
indistinet yellowish brown ring about the eye. 
Synonym. Osborn’s Early Forcing. 
** Hdible pods yellow or yellowish white. 
No. 65. White Wax.—A low, vigorous, strictly dwarf bush bean, 
beans rather small, irregularly globular or slightly oblong, with a 


peculiar shrunken appearance, eye plane or slightly protuberant, pure . 


white; full description, First Report, 1882, p. 101, No. 14. 

Synonyms. White Round Wax, White German Wax, Dwarf German 
Wax, White; Haricot beurre blanc nain, Krup Wachsbohne mit gelben 
Schoten. 

No. 66. Ivory Pod Wax.—A rather vigorous bush bean, sending out 
slender barren runners, edible pods very nearly pure white, beans of 
medium size, oblong, slightly flattened sidewise, rarely slightly kidney- 
form, not compressed at the ends, pure white; full description, First 
Report, 1882, p. 101, No. 15. 

No. 67. Lemon Pod Wax. — Almost identical with the preceding 
but with edible pods yellow. 

No, 68. Crystal Wax.—A vigorous bush bean, sending out short 
runners, edible pods a peculiar translucent pale pearly green, beans 
rather small, oblong, slightly flattened sidewise, slightly kidney-form, 
pure white; full description, First Report, 1882, p. 101, No. 16. 

No. 69. White Algerian Wax.—A ‘slender pole bean of medium 
height, beans rather small, oblong, slightly kidney-form, usually 
slightly compressed on the ends, pure white with an indistinct veiny 


net-work, polished ; full description, First Report, 1852, p. 101, No. 17. 


No. 70. Yellow Podded Princess.—A strictly dwarf bush bean, 
edible pods yellow or yellowish green, beans medium or rather small, 
regularly oval, occasionally compressed on the ends, eye plane, pure 
dead white, lustreless. Chiefly distinguished from No. 65 by the 
smooth rounded form and lustreless white of the bean. 
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No. 71. Boston Dwarf Wax.—A moderately vigorous, strictly dwarf : 


bush bean; beans small, oblong, slightly flattened sidewise, rarely 
compressed at the ends, eye plane, varying from dark dun to dark 
brown, with a black ring about the eye; full description, First Report, 
1882, p. 107, No. 32. 

No. 72. Mont D’Or.—Usually grown as a pole bean, although 
scarcely climbing, about three to four feet high, beans of medium 
size, oval, very slightly flattened sidewise, eye plane or often slightly 
protuberant, dark brown indistinctly mottled with dull purple; full 
description, First Report, 1882, p. 102, No. 18. 

Synonyms. Golden Butter, Butter or Wax, Stangen-Wachsbohne 
mit gelben Schoten. 

No. 73. Dwarf Black Wax.—A moderately vigorous strictly dwarf 
bush bean; beans of medium size, oblong, scarcely or not at all kid- 
ney-form ; "not flattened sidewise or compressed on the-ends, jet black, 
shining ; full description, First Report, 1882, p. 102, No. 20. 
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Synonyms. Black Wax, Butter. 

No. 74. Dwarf Mont D’Or.—Only distinguished from the pre- 
ceeding by its shorter proportionate length, and by the purple flecks 
on the fully developed pods; full description, First Report, 1882, p. 
102, No. 19. 

No. %5. Dwarf Golden Wax.—A strictly dwarf bush bean, not vig- 
orous, beans of medium size, oblong, not compressed on the ends, eye 
plane, the half about the eye mottled with dull purple, the rest white. 
The amount of white on the bean is very variable; often there is 
scarcely any; full description, First Report, 1882, p. 103, No. 22. 

Synonyms. York Dwarf Wax; D. M. Ferry & Co’s. Golden Wax. 

‘(b.) Seeds spherical or nearly so. 
* Seeds of uniform color. 

No. 76. Perl Reis Krupbohne.— A strictly dwarf bush bean from 
Germany, edible pods light green, beans very small, almost spherical, 
slightly longer than broad, dirty white. 

No. 77. White Cranberry.—A slender, scarcely running pole bean, 
two and a half by three feet high, edible pods green ; beans medium 
or rather large, nearly globular. very slightly flattened sidewise, eye 
plane or often slightly protuberant, fine ivory white, polished; full 
description, First Report, 1882, p. 99, No. 11. 

Synonyms. Haricot blanc, Haricot Sophie, Die Sophienbohne, etc. 

No. 78. Pale Dun Runner.—A vigorous, moderately tall pole bean, 
edible pods light green ; beans medium or rather large, nearly globu- 
lar, occasionally compressed at the ends, eye usually protuberant, light 
brown or dun with a bright yellow ring about the eye, polished; full 
description, First Report, 1882, p. 98, No. 8. 

No. 79. Princess Rose.—A slender pole bean, two to three feet 
high, edible pods light green, beans small, nearly globular, very 
slightly longer than broad, occasionally slightly compressed on the 
ends, light reddish brown with a brown ring about the eye, polished. 

No. 80. Golden Oranberry.—A moderately vigorous, strictly dwarf 
bush bean, edible pods green, beans of medium size, almost perfectly 
spherical, pale sulphur yellow with veiny markings, a faint pale bluish’ 
ring about the eye; full description, First Report, 1882, p. 99, No. 10. 

Synonyms. Canadian, Round American Kidney, Golden Drop, 
Round Seeded Canary, Haricot de la Chine jaune; Schwefelgelbe 
Kugelbohne, Krup Prinzessinbohne, ete., etc. 

No. 81. Red Cranberry.—A moderately vigorous pole bean, four to 
six feet high; edible pods green, beans of medium size, very nearly 
spherical, eye usually protuberant, deep dark red polished ; full descrip- 
tion, First Report, 1882, p. 98, No. 6. 

Synonyms, Boston Market Pole Cranberry, Pearl without Strings, 
Cardinalsbohne, Cardinalsbohne ohne Fasern, etc.. etc. 

No. 82. Dwarf Red Cranberry.—A strictly bush variety of the 
preceding, otherwise distinguished from it by the slightly oblong shape 
of the beans; full description, First Report, 1882, p. 95, No. 7. 

No 83. Indian Chief.—A slender climbing pole bean, three to four 
feet high; edible pods yellow, beans rather large, irregularly globose, 
often slightly oblong, sometimes with a shrunken appearance, ‘eye 
usually protuberant ; black inclining to purplish; full description, 
vehi Report, 1882, p. 97, No. 5. 
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Synonyms. Wax bean, Butter bean, Black Algerian, Black Wax, 
German Wax, Haricot d’Alger ou beurre noir, Haricot beurre du Mont 
D’Or, Schwarz Stangen Wachs-bohne, Stangen Wee Chine- 


sische Butter-bohne, ete., ete. ~ 
** Seeds variegated. 


No. 84. Horticultural.—aA pole bean varying much in height, edi- 


ble pods dark green; beans rather large, irregularly globose, usually 
slightly oblong, eye usually slightly protuberant, light brown oy dun 
variously striped and spotted with dull dark red, the colors becoming 
darker with age; full description, First Report, 1882, p. 95, No. 1. 

Synonyms. “Marbled Pr ague, London Hor ticultural, Wren’s Egg, 
Speckled Cranberry, Haricot de Prague Marbre. 


No, 85, Intermediate Horticultural.—A strictly dwarf form of the _ 


preceding ; otherwise distinguished from it by the more oblong form 
of the beans; full description, First Report, 1882, p. 96, No. 2. 

Synonym. Dwarf Cranberry. 

No. 86. Concord.—A slender pole bean three to four feet high, edi- 
ble pods green, beans rather large, irregularly globose, more or less 
oblong, eye plane or slightly protuberant, the half about the eye light 
brown or dun, splashed with dull red, the remainder white with a veiny 
net-work and an occasional small spot of dun or red, a dark yellowish 
ring about the eye; full description, First Report, 1882, p. 96, No. 3. 

No. 87. Mottled Cranber ry.—A slender, not tall, pole bean, edible 


pods, green ; beans rather large, irregularly globose, more or lesslong, - 


sometimes compressed on the ends, eye plane or slightly protuberant, 
the half about the eye and extending over one end, deep dark red, the 
remainder white with an occasional red spot; full description First 
Report, 1882, p. 97, No. 4. 

Synonym. ’ Stringless. 

No. 88. Schwarzbunte Bohne.— A not vigorous, strictly dwarf bush 
bean, edible pods yellowish green, somewhat translucent, beans of 
medium size, nearly spherical, occasionally compressed on the ends, 
eye usually protuberant, light brown or dun color, variously “striped 
and splashed, often nearly entirely covered with pur plish black. 

II. PHASEOLUS MULTIFLORUS, Lam.— The Scarlet Runner. 

No. 89. Scarlet Runner.— A tall-growing pole bean with luxuriant 
foliage ; flowers scarlet ; pods, when fully developed, dark green, 
rough, sabre form, when ‘ripe, dark brown, almost cylindrical, parch- 
ment-hike; beans large, oblong, very slightly kidney form, flattened 
sidewise, occasionally compressed on the ends, black mottled with dull 
lilac ; full description First Report, 1882, p. 115, No. 56. 

Synonyms. Carter’s Champion Runner, Searle’s Carter’s Champion, 
Haricot d’Espagne rovge, Tuerkenbohne. 


No. 90. Painted Lady.— In many respects similar to the preceding. 


Lower petals of the flower pinkish-white, the rest scarlet, beans dark 
brown, mottled with creamy white. 

Synonym. York and Lancaster. 

No. 91. White or Dutch Runner.— A form of the Scarlet Runner 
with white flowers and white beans; in all other respects entirely 
similar. 


Synonyms. Giant White, eras d’Espagne blanc, Weisse Tuerk- 


ische Bohne. 
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III. PHAsEoLUS LUNATUS, L. —The Lima Bean. 
No. 92. Large White Lima. — A tall-growing pole bean, pods 


leathery, short, very broad, flat, not much distended by the beans, 


beans large, broad, flat, more or less kidney form, white, or greenish- 
white, with veins radiating from the eye. 
Synonym. Haricot de Lima. ‘ 
Bliss’ Early, Dreer’s Improved, New Challenger and Potato are said 
to be distinct varieties of the Large White Lima, but owing to unfa- 
vorable seasons we have been unable to mature them sufficiently to 


bring out their variety characteristics. , 


No. 93. Small White Lima.— A smaller, earlier and more prolific 
variety than the preceding. 3 

Synonyms. Frost, West Indian, Carolina, Carolina Sewee, Sieva, 
Saba, Haricot de Sieva. 

No. 94. Red Jiima.— Entirely similar to No. 92, except that the 
seeds are deep, dark red. 

No. 95. Speckled Lima.— Entirely similar to No. 92, except that 
the seeds are white, striped and speckled with deep, dark red. 

IV. DoticHos SEesquireparis. The Asparagus Bean. 

No. 96. French Yard Long. A tall pole bean, needing a warmer 
climate than the Northern United States for full development ; leaf-. 
lets halberd-shaped, long and narrow, taper-pointed, very slightly 


_ pubescent. Flowers very large, purplish yellow, pods very long, 


‘eighteen to twenty-four inches, borne in pair's, almost cylindrical, not 


swollen by the beans, when nearly ripe very leathery; beans very dis- 


_ tant in the pod, small, oblong, kidney form, flattened sidewise, not 


compressed on the ends, dark brown with a black ring about the eye; 
First Report, 1882, p. 115, No. 58. 

V. DoLicuos (sinensis?) ‘he Southern Cow Pea. | 

We have been unable to mature the different varieties sufficiently to 
characterize them. 

VI. Viena( \  ?) The Chinese Bean. 

No. 97. Chinese—— In general appearance resembling dwarf varieties 
of the kidney bean, flowers yellow, pods small, cylindrical, straight, 
bean small, crowded in the pods, therefore strongly truncate at the 
ends, nearly cylindrical, not kindey shape, pale yellowish dun, hilum 
white elongated. 

No. 98. Azuki (from Japan),— Entirely similar, to the preceding, 
with the exception of the dark reddish brown color of the beans. 

VII. Sosa Hisprpa, Moench.— The Soja Bean. 

The study of the varieties of the Soja bean has not been entirely 


satisfactory because some of them were cut off by the frost before 


ripening. ‘The following appear to be sufliciently distinct : 
No. 99. Soja hispida d’Etampes.— Seeds nearly spherical, yellowish 
green, often with a brownish cast, flowers yellow and purple. 


No. 100. Yellow Soja.— Seeds slightly elongated, creamy yellow, 
- often with a greenish tinge, flowers white. 


Synonym. Daizu (from Japan.) 

No. 101. Red Soja.— Seeds nearly spherical, dark reddish brown, 
flowers white. | 

No. 102. Soja hispida a grain noir.—Seeds nearly spherical dull 


- black, flowers purple and white. 
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RELATION OF VEGETATION TO GERMINATION. 


An investigation under charge of, and reported by the Assistant 
Horticulturist. ; ‘ 


In the early spring we could not but notice the variation that ex- 
isted between the germinative properties of our seed as tested in our 
apparatus and the vegetative properties under circumstances of actual 
planting. We hence devised a series of trials for testing the relations, 
if any, between germination end vegetation — by germination mean- 
ing the vitality ‘sufficient to form a radicle, and by vegetation the 
vitality required to form a plant. In our germinative apparatus, as 
described in another place as used for commercial seeds, the seeds 
were counted and removed as fast as the radicle appeared. In our 
vegetations, seeds from the sume packages used for the duplicate ger- 
minative trials were planted in clean sand at one quarter to one-half 
inches depth according to the species, moisture supplied by capillary 
attraction from water furnished at the base of the apparatus, and the 
plants removed as the cotyledons had formed and growth had com- 
menced. ‘The following table gives in detail the data obtained for . 
each species of vegetable in the’ vegetations and a column of germina- 
tion of duplicates “under trial. In the last column the percentage re- 
lation of the vegetations to the germinations offer figures for 
comparison. 
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In table II, we give the average figures for the various agricultural | 
plants arranged by the presumed age of the seed. 


etation precentage relation. 
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From this last 
table we can form table III, showing the general relations of the veg- 
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TABLE IT. — (Continued.) 
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TABLE III. 


Vegetation percentage relation to germination. 

Under 10 per cent, 4 times. 

Between 10 and 20 percent, 2 times. 
Between 20 and 30 percent, 3 times. 
Between 30 and 40 percent, 3 times. 
Between 40 and 50-per cent, 4 times. 
Between 50 and 60 percent, 7 times. 
Between 60 and 170 percent, 7 times. 
Between 7%0.and° 80 per cent, 13 times. 
Between 80 and 90 per cent, 21 times. 
Between ¥0 and 1060 per cent, 14 times. 
100 per cent, 3 times. 

Over 100 per cent, 7 times. 


We thus see that on general terms vegetation is less than germination. 
If we arrange according to age of seed we have Table IV, 








TABLE IV. 
Per cent relation 
No. of of vegetation to / 
vegetables. germination. Extremes. 
Of the’ one year seed...) 0. .2...0.... 15 73 18 to 110 
Of the, two year. seed... 25 0.0%. eee 26 80 4 to 106 
Of the three year seed. oo... io. wee oe 17 73 20 to 102 
Ofthe:tour. year.seed 202) 00a be) cith 65 7 to 100 
Of the'five year-seeds. soc os. ee 6 68 20 to 115 
Of the six year'seed’.. 20... ee 5 71 30 to 99 
Of the seven year seed.....-.......-. 5 50 18 to 86 
Of the eight to the thirteen year seed, 7 62 4 to 104 
and this indicates, what we had not suspected, that the influence of / 


age of seed upon this percentage relation is not well marked. 

_ Ifin treating of vegetation in general we must conclude that there 
is no necessary percentage relation between vegetative and germinative 
properties of garden seeds, and that age of seed exerts but little influ- 


ence, it may not follow that there is no relation in seeds of the same } 
kind. We, therfere, select from our Table I examples of duplicates, ee 
varieties, and form a new table. § 
q 
TABLE V. 3 
Per cent relation a. 
vegetation to ger- ang 
Years. Duplicates. mination. Average. j 
Bean.. ... Dwarf Black Wax........ 2 4 63 to 107 92 ‘3 
Cabbage.. Fine Large Flat Dutch ... 1 3 - 59 to 80 12° om 
Hiat Woteh ouie.teeen awe. s 2 2 45 to 56 50 
Strassburg Drumhead..... 2 3 70 to 97 82 
Late Drumhead Savoy.... 2 3 86 to 104 95 
SUC ar COAL oe ee kas 2 2 77 to 1538) = 115 
Karly Winning stadt..... 2 7 86 to 108 93 
Late Drumhead Savoy.... 6 2 78.to” 810 ioe 
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TABLE V.— (Continued. ) 


Per cent relation 
vegitation to ger- 
Years. Duplicates. mination. Average. ) 


Carrot... Half Long Stump rooted. . 1 2 56 to 89 72 
DEST) VERS Cte Hien ehara lain ves )s y me 2 37 to 68 52 
Lettuce .. Early Tennis Ball ....... 3 2 61 to 108 84 
BREE PV OTLEY cle vis dc epncs 9.0.0.8 2 3 93 to 99 97 
: RPE ay «ce g's ur aiedre ates 3 2 83 to 91 89 
Bano. 22 White Portugal:...:5..:.. 1 4  80to 96 89 
BV HiLe OlObe aoe ea Pele. s 1 3 88 to 98 93 
Large Red: Globe! ....°...5. 1 4 79 to 94 83 
IEDC £ Serco Wii no s.p lava ae 1 3 56 to 101 85 
Yellow Danvers..... an 1 3 74 to 83 79 
Radish...’ searlet Turnip......4..,.. 1G ND 80 to 105 87 
RIE PL UITII Do .c0)s cee ovo os 1 3 81 to." 97 88 
Long Scarlet Short Top... 1 2 62 to 82 "2 
foe Waite Spanish). 240%... 1 2 43 to 88 65 

. Peak: Yellow Purple Top ome 
; PROUT Ces els ns eww ee 218 2 2 90 to 96 93 
Skeeving’s Yellow........ Rats Rs 80 to. 98 89 











ee 








and this table but justifies our previous conclusions. 

It. must be conceded, however, that we do not as yet know the limits 
within which our figures shall vary as between numerous duplicates of 
the seed from the same grower, taken from the same package, and 
sprouted under like conditions. We have trial of seed from the same 


grower, and the samples from the same crop, germinated under iden- 


fical conditions, or rather within the same apparatus, and the results 


are below. 
TABLE VI. 
Duplicate Onion Seed Germinations. 

; Average — Extreme 
No. of seed No. of dup- Age. germination. germinations. 

Variety. at each head. licates. Years. Per cent. Per cent. 
Danvers Yellow...... 50 20 TS 87 70 to 96 
- Danvers Yellow...... 50 15 i} 87 14 to 94 
_ Danvers Yellow...... 50 16 1 oT 82 to 98 
~ Danvers Yellow...... 100 8 2 yal 50 to 82 
TN CU iy wp sc ee 6 ss 100 6 1 95 90 to 98 
Giant Rocca......... 100 4 2 85 82 to 88 
Red Bassano.. ...... 100 4 2 53 51 to 58 
White Portugal...... 100 6 2 57 52 to 62 
Yellow Globe........ 50 28 1 87 80 to 96 
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Tabulating again such of these varieties as we have used for vegeta- 


tion trials, we find : 


Variation on germination. Variation on vegetation. 

Per cent. Per cent. 

Table VI. Table V. 
= Danvers Yellow........... “0 to 98 62 to 68 
By White Portugal........... 52 to 62 | 62 to 90 
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or the variation can be claimed as no greater in germination than in 
vegetation or vice versa, and hence we are enabled to logically assume 
that in onions we must anticipate extreme variations between seeds 
from the same package as possibly occurring dependent upon the draw- 
ing of the samples. 

We may further assume logically that our figures, as given in our 
Tables J and II, are not gathered from a sufficient number of seeds 
used to admit of other than most general conclusions. 
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NEW YORK STATE EXPERIMENT STATION. 


An. Acr establishing an Agricultural Experiment Station, passed 
June 26, 1880, as amended by the Act passed August 15, 1881. 


_ Section 1. For the purpose of promoting agriculture in its vari- 
ous branches by scientific investigation and experiment, an institu- 
tion is hereby established to be called and known as the New York 
Agricultural Experiment Station. 

§ 2. The management of this institution shall be committed to a 
board of trustees, to be known as the Board of Control of the State 
Experiment Station. Robert J. Swan, William A. Armstrong, N. 
Martin Curtis, Stephen W. Clark, Patrick Barry, Robert J. Dodge, 
Jabez S. Woodward, Daniel Batchelor and James McCann shall be 
the first trustees of the institution, of whom the three first named 
shall hold office as such trustees for three years, the three next named 
for two years, and the three last named for one year from the first 
day of January, cighteen hundred and eighty-one. Whenever a 
vacancy shall occur in such board by expiration of the term of office 
of any member thereof, or otherwise, the same shall be filled by the 
governor, and all trustees so appointed by the governor shall hold 
office for the term of three years, and until others be appointed in 
their stead. The governor shall be a member of the board by virtue 
of his office. 

§ 3. The said board of control shall annually elect a president 
from their own number, and shall appoint a secretary and a treasurer 
to hold such offices during the pleasure of the board. Six members 
of the board shall be a quorum for the transaction of business. 


[Sections 4 and 5 of the original act are repealed.] 


§ 6. Said board of control shall locate and have the general man- 
agement of the station and shall appoint a director to have the gen- 
eral oversight and management of the experiments and investigations 
which shall be necessary to accomplish the objects of said institution, 
and may employ competent and suitable chemists and other persons 
necessary to the carrying on of the work of the station. Said board 
may acquire, by lease or otherwise, such real estate as may in their 
judgment be necessary for carrying on the work, and shall have the 
direction of the expenditure of all money appropriated to the insti- 
tution for the purposes aforesaid, or otherwise received therefor, and 
shall annually make a full report to the legislature of their proceed- 
ings, receipts and expenditures. All property acquired by the said 
board shall belong to the state and shall be disposed of and used only 
ag authorized by law. 
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§ 7. The sum of twenty thousand dollars annually is-hereby ap- 
propriated to said New York Agricultural Experiment Station for 
two years, out of any money in the treasury not otherwise appropri- 
ated, which shall be paid to the treasurer of said board of control, at 
such time and in such sums as said board may require, upon the order 
of the comptroller of the state, who is hereby directed to draw his 
order for the same on the treasurer of the state. And the treasurer 
of said board of control shall be required, before entering upon the 
duties of his office, to give bond with surety to the treasurer of the 
state in the sum of ten thousand dollars, for the faithful discharge 
of his duties as such treasurer. 

§ 8. Every member of said board may, by a vote thereof, be paid © 
his necessary traveling expenses, as well as those incurred by him 
while in actual attendance upon the meetings of the said board ; but 
no member shall receive as such any other remuneration for his ser- 
vices in attendance on the meetings of the board. 

. § 9. Said Board of Control shall make such rules and regulations 
as may from time to time become necessary to carry out the objects 
of the station. 

$10. This act shall take effect from its passage. 


STATE OF NEW YORK. 





No. 33. 
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Py ASSEMBLY, 


JaNuARY 21, 1885. 





REPORT 


OF THE BOARD OF CONTROL OF THE NEW YORK 
AGRICULTURAL EXPERIMENT STATION, 


To the Honorable, the Legislature of the State of New York: 


The work of the station in the past year has exceeded in tangible 
results that of any like period in the past. Experiments instituted 
at the beginning have been pursued with greater advantage, because 
difficulties that appeared at the outset have been eliminated, in part 
at least, and facilities for attaining specific objects have been in- 
creased. 

It is well understood by those who have practical acquaintance 
with agricultural experiments that the value of the work depends 
in large measure upon its exactness, and it is, therefore, necessary, 
in conducting these experiments to successful issue that observers 
should be trained to habits of precise observation, uninflnenced by 
any purpose except the one object, to arrive at the truth. Hence 
the greater value of work performed in the last year by the corps of 
trained assistants under the management of a director who has him- 
self developed increased capacity for the special labors assigned. 

That investigations pursued with minute care in the various 
branches of labor at the station may be duly appreciated by farmers 
generally, it is necessary that they have understanding regarding the 
character of the work, and particularly that they take account of 
time required to reach safe conclusions. ‘They must recognize the 
fact that results of a single experiment in any line of investigation 
cannot be accepted as conclusive, because there are many varying con- 
ditions liable in any repetition of the work to change results 
materially ; hence, the necessity of repeating from year to year until 
these conditions have been duly measured and their effects noted. 
It is only after such repetition of experiments conducted with exact 
nicety of management. aud observation that the results for which 
the whole work of the station is planned can approach that definiteness 
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of conclusion necessary to bring the full measure of usefulness con- 
templated by the director and confidently expected by intelligent 
observers who have noted the progress of work during the last three 

ears. 
“ In the report of the director, herewith submitted, embracing re- 
ports of his assistants, may be found complete records of work for 
the year, together with statements of results so far as attained. 
Examination will show that a great amount of labor has been ex- 
pended, and it may be assumed that practical gains already made 
are of such value that they will be regarded by all who are inte- 
rested in the work as at least partial justification for outlays of 
money required by the work which cannot be fully productive until 
carried to completion. Thus, there are numerous experiments in- 
tended to test the value of seeds -—their vitality and fruitfulness. 
Other experiments in various methods of cultivation, and still others 
in feeding milch cows, already beginning to have practical value. 
We believe that in farther progress of work there will be important 
truths developed applicable to ordinary farming in the various 
branches in which experiments are pursued ; and we deem it, there- 
fore, a matter of great importance that the principal labors of the 
Station be conducted in accordance with the plans outlined in pre- 
vious reports and observed during the past year. 

With the purpose of conveying practical lessons in field culture 
to farmers who visit the Station, portions of the farm in the past — 
year have been devoted to ordinary crops, the system of tillage in- 
tended to be applicable in general farming. While the work of the 
year has been but a beginning, it is the design of the board of con- 
trol, fully accepted by the director, that increasing attention to this 
kind of work shall be given, not on greater areas of land, but 
rather on portions of the farm not immediately required for the 
more definite and special experimental work. 

As the result of labors in the past year in general farming, excel- 
lent crops were gathered, particularly of wheat and corn, which. will 
bring in their sale some offset to the money expended in experi- 
mental work. It is not expected, however, that returns from this 
source will be more than enough to provide for conducting general 
farm labors successfully, together with some little surplus for 
branches of experimental work that may be added with special ref- 
erence to the instruction of farmers who visit the Station. 

During the year a farm cottage has been erected, a provision very 
much needed in the past. Other improvements on various portions 
of the farm have been made, including provision for cranberry cul- 
ture on a small scale to test the capabilities of production on farms 
where the conditions are similar. 

We append the report of the director, to which reference is made 
for more complete information regarding the character and extent 
of the work conducted during the year. ; 

Respectfully submitted, 
ROBERT J. SWAN, 
N. M. Curtis, Secretary. President. 


TREASURER’S REPORT. 


Geneva, N. Y., January 20, 1885. 
To the Honorable the Legislature of the State of New York: 


As treasurer of the board of control of the New York Agricultu- 
ral Experiment Station, I have received for the eleven monthis end- 
ing with September 30, 1884, checks from the Treasurer of the 
State of New York, amounting to $19,592. I have expended dur- 
ing the eleven months ending with September 30, 1884, $17,214.79, 
vouchers for which, duly audited by the special auditing committee 
of the board of control, have been furnished the Comptroller of 
the State of New York. 


Properly classified, the expenditures have been as follows: 


eriianent improvements A) i... Spe dee eek lg ayers ae $1,330 25 
(0g i Soha a R28 eo a re 4,361 77 
SMEs mh eR EPPA shvlaba Sakic eee seers ae 6,991 50 
Me een eo h (Cac et DI 4 8 ls (lun oa $4) ab eben Oo hy'e ey 400 00 


Running expenses, including seeds, stable supplies, 
coal, oil, postage, express, freight, printing, station- 
Metre LAD CIB LOLCat ees «dled 0d ware efele oatE 4,131 27 


$17,214 79 
There has also been expended by the Comptroller, for 
traveling expenses of the board of control, to Sep- 
PME HEe EO OS. efile a's oye sje seloaield cs nba Cee w wn Vie 408 00 





Making total expenses for the eleven months... $17,622 79 





To meet the requirements of the Comptroller, the 
fiscal year has been calculated to September 30, and 
our accounts, therefore, show only the expenditures 
during the eleven months preceding. The expendi- 
ture for the year ending October 31, the date used 
in the previous reports, WaS..........06- Ser Gane $18,689 76 
| 408 00 





$19,097 76 


a 





ROBERT J. SWAN, 


Treasurer. 
[Assem. Doc. No. 33.] Q- 


REPORT OF THE DIRECTOR. 


To the Board of Control of the New York Agricultural Huperi- 
ment Station : 


GrnrLeMEN — I herewith present my third annual report, embrac- 
ing the period included in the year 1884. 

An examination of the various subjects reported upon will indi- 
cate the variety and direction of our investigations. The reports of 
the assistants are deserving of attention, as embracing much that is 
of more than permanent interest. The horticulturist’s report offers 
data which, in connection with last year’s report, will serve to indi- 
cate the necessity of continuous work in order to eliminate the effect 
of season upon earliness, and the experiments therein given will 
tend to throw light upon certain obscure causes of variation which 
appear in practice. The botanist’s report deals principally with 
fungus troubles, and some of the results gained are of importance 
as clearing the way for future investigation. The chemist’s report 
embraces not only records of analyses made, but much careful work 
upon the churning of milk, a subject of great importance to our 
dairymen and which will receive in the future a greater attention, 
as we have at last succeeded in obtaining duplicate results in churn- 
ing, which will enable us, hereafter, to advance future experiments 
by having a check ever present upon our work. The work in the 
laboratory has increased so much as to require additional assistance, 
which we have now had for three months, and yet we are much be- 
hind in analyses which have been requested by the public. The re 
port from the laboratory will be found to contain much material 
for future use, and which it would be unwise to discuss until our 
work has extended over a longer period. The report of the assist- 
ant deals with cereals, a most difficult subject, and one in which full 
success can scarcely be expected until after several seasons’ observa- 
tions and study. n an appendix, complete daily data are given of 
our thermometer readings, both for 1883 and 1884, for the air and 
soil, and these in the future will be found of great assistance in our 
efforts to interpret the separate provinces and values of the various _ 
factors which united control our agriculture. 

I must repeat in this report what I gave in my last, concerning 
the staff. Each member has given willing and industrious service, 
and the spirit of helpfulness, even in matters without their province, 
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has been active and most commendable. This spirit of harmony 
and interest is deserving of record, as adding so much to the effici- 
ency of our work. Some changes have occurred during the year 
Mr. Wing resigned his position, as first assistant, in June, and C. §. 
Plumb, a graduate of the Massachusetts Agricultural College, was 
secured as his successor; Mr. Watson, our stenographer, left Janu- 
ary 1 and his place has been filled by F. E. Newton; Mr. Lovett 
resigned in September; O. E. Liess came in the spring as a student, 
and has been given the duties of an assistant, which he has faith- 
fully fullfilled; K. F. Ladd, a graduate of the Maine Agricultural 
College, came as a student October 1, and on December 1 was ap- 
pointed assistant chemist. Mr. G. W. Churchill was engaged asa 
farmer last winter, and has performed his duties faithfully and in- 
telligently, relieving the director of all cares as to the detail work of 
his department. 

The duties of an agricultural experiment station, as your director 
interprets them, combines science with practice. The most careful 
scientific work is required for the establishing of principles and the 
interpretation of laws, and accurate practical work for verifying the 
conclusions gained and for suggesting applications. The great 
want of the agriculture of to-day is the establishment of principles 
which shall serve as a safe guide for reasoning, and it is only as 
one’s views offered as prophecy is submitted to the test of close ob- 
servation by the aid of the scales, the foot-rule and the measure, 
that the deficiency of our present knowledge in the very essentials 
of our work becomes manifest. It is with the intention of exhibit- 
ing the fallacy of some very universal beliefs, that I have devoted 
some space to the examination of ‘ duplicates,” for it is evident that 
when true duplicates cannot be obtained, it is unwise to expend our 
energy in attempting work over which we can have no check. To 
attempt plat-work, until we have means of determining whether 
our results are in accord with our reasoning, or until we can pur- 
posely secure duplicates, is very apt to lead to the establishment of 
erroneous belief, and to thus work an injury not only in the present, 
but as preventive to progress. Until we can obtain closer duplicates 
than we have yet secured, we can do no better than to confine our- 
selves to interpretation in terms of greater or less, rather than in 
terms of exact bushels or pounds. Indeed, until agricultural science, 
so called, can be subjected to the tests that are recognized as essen- 
tial to correctness in other sciences, we cannot hope for that progress 
which we desire. Fortunately, there is reason to believe that a 
more careful study into agricultural problems will lead us toward 
the period when we can give value to the various factors which in- 
fluence crop production, and thus be able to secure duplicate condi- 
tions and duplicate results, through the reducing of apparent varia- 
bility to uniformity, through the logical application of corrections 
which shall be justified by a more exact knowledge than we now 
possess. These results, however, cannot be expected of the plat 
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system, so called, unless this plat system be interpreted in accord- 
ance with scientifically settled principles, which must first be ascer- 
tained and valued. 

The trial of germinations, as published, must be considered as a 
portion of the study into the value of figures obtained in their rela- 
tion to duplicates. We have in this trial exact conditions of expos- 
ure of seeds counted from the same package. It is evident that we 
cannot at present interpret the result of an ordinary germination per- 
centage any more closely than these results indicate, as variability 
occurs in nearly every case, and the limits are not as yet exactly de- 
fined. It will be noticed that, as in lettuce seed the variation between 
duplicates averages about four per cent,and the possible variation may 
be even much more, between any two samples which differ in the 
germination but four per cent, we cannot justly say that one sample 
is better than theother. This figure varies also with different species 
of vegetables, and hence each must be studied byitself. A variation, 
which may be called mathematical, also occurs, and. must be con- 
sidered. If we have but ten seeds under trial, the germination result 
can only be expressed as 0, 10, 20, 80, 40, 50, 60, 70, 80, 90 and 100 
per cent, or not within the ten units; if twenty-five’seeds be used, 
we can express our results only by differences of 4; if fifty seeds be 
used, only by differences of two; if 100 seeds, by differences of one. 
Thus to compare two samples — ten seeds of one and 100 seeds of 
the other — we have not real duplicates, for this factor of number 
constitutes a difference. It is probable that for each series of dupli- 
cate germinations there is a certain number which should be used as 
a unit, asin general the differences between duplicates diminish in 
proportion to the number of seed used, but the determination of this 
number must be the subject of experiment, and must be discussed in 
part under the law of probability before we can obtain a constant for 
use. In such a simple matter, apparently, as germination trials, we 
have evidence of the need of careful and exact knowledge. We are 
required, for perfectness of results, to know the value of changing as - 
compared to even temperature, of the influence of the stage of ripe- 
ness of the seed, of methods of gathering and keeping, of the place 
of growth, etc., etc. These points are, however, only referred to here 
for the sake of illustration. 

The subject of nomenclature is a very important one, and it is sur- 
prising that so much has been already accomplished by the public 
without the advantages which an exact nomenclature offers. There 
is scarcely any work we can do toward furthering progress that is of 
greater promise than this. So long as two distant investigators can- 
not be sure that they are experimenting upon the same kind of plant, 
their results cannot be strictly comparable. Even professional 
botanists have not recognized the importance of variety as a factor 
in their experiments. It is unquestionable but that there is a variety 
difference between vegetables of the same species, that results caleu- 
lated for the Dwarf Golden Pop Corn, for instance, which grows 
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normally but eighteen inches tall, and ripens its two-inch ears in 
August, may not apply to the Caragua corn, which grows normally 
fourteen feet tall and ripens its nine-inch ears in October, and 
yet Sachs and other German physiological botanists offer the results 
of their trials with Zea Mays, not mentioning variety, a species 
which varies within extreme limits, and which offers at least 300 
varieties, and probably more, which can be recognized and described. 
The nomenclature of our field cereals is in great confusion. Some 
years ago I collected samples of King Philip Corn, one of the most 
easily recognized varieties, from nine different sources, and received 
under the name King Philip what might have been described as 
seven distinct kinds. We have attempted the nomenclature of maize 
in this report, and the whole value of the attempt, if successful, must 
be ascribed to the detail experiments which precede, and which 
‘furnish the principles which must be used in order to separate and 
define. Just so fast as we obtain diagnostic points in our vegetables, 
eh we hope to succeed in our attempts at close identification. 

ur attempt at classification has been extended to all our varieties 
of vegetables, of which some 1,200 have been grown, but the work 
is a difficult one and requires much careful study. We must await 
the results of another year, and perhaps longer, before we attain even 
approximate completeness. The system outlined in part in last year’s 
report receives additional confirmation as to its value in our this year’s 
work. ‘There is no theoretical reason why our garden and field 
products should not be capable of being identified by description, 
and that agricultural botany should not vie in its power for identi- 
fication with natural botany. If we once recognize that man’s 
wants are reasonably stable, and that there consequently exists in 
the vegetables formed through his selective art a great fixity of form, 
we are encouraged to classificatory work. 

We would call especial\ tention to our observations upon the root- 
ing habits of plants as fouk in the horticulturist’s report. It is only 
as we ascertain the position\ 1 the soil of the plant roots that we have 
a rational interpretation offered to explain the action of fertilizers. 
The fertilizing deeply for shallow-rooting plants, or shallow for deep- 
rooting plants, may explain cases where fertilizer appears to have 
none or but little efficacy, as it is certainly plausible to believe that 
good crops respond to good soil within the area where the roots 
feed. 

Allied to this question of fertilizer is that of nitrogen supply. It 
is now proven beyond reasonable doubt that nitrification is the result 
of the action of an organized ferment, which occurs abundantly in 
soils and in most impure waters. This nitrification is strictly limited 
to the range of temperature within which the vital activity of the 
organisms is confined, proceeding with extreme slowness near the 
freezing point and increasing in activity with a rise in temperature till 
98° F. is reached, and then diminishing and ceasing altogether at 131° 
F. Recent experiments at Rothamstead show that in the absence ot 
phosphates no nitrification will occur. Nitrification seems to occur 
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in darkness and near the surface of the soil, according to Koch, the 
process ceasing at about three feet depth. While we have carried 
out no examinations devoted particularly to this theory, yet our ex- 
amination of lysimeter water are in the direction of showing the 
changes in soil nitrogen in the form of ammonia or nitrates which 
occur from month to month and year to year. The nitrogen of the 
lower layers of the soil, as carried down by drainage, for it seems not 
to be found there, is recovered to the farm by deep-rooted plants, of 
which clover is the chief, and hence the growing of clover serves the 
double purpose of furnishing crop, and as well as an agency which 
works to save for us this nitrogen on the way toward waste. 

The lysimeter records afford matters of extreme interest, but it is 
preferable to await a longer record before discussing our results. 
The amount of rainfall and percolation, and the analysis of the 
monthly collections are put upon record in the chemist’s report. 
The amount of nitrogen is given in parts per million, thus avoiding 
the use of long decimals and as “parts per million ” are identical 
with “ milligrams per litre,” our results are at once comparable with 
records made on the continent of Europe where the French system 
of measures is in vogue. We may state here that one inch of 
water per acre weighs 225,965 lbs., and consequently ten parts per 
million of nitrogen or any other constituent of rain or drainage 
water corresponds to 2.26 lbs. per acre for each inch of rain or drain- 
age water. . 

In our feeding experiments we have endeavored to secure the 
utmost accuracy compatible with the circumstances. While is is 
impossible to work in this class of experiments without a quite large 
margin for error, a margin which does not admit of too slight differ- 
ences to count for much by themselves, yet we have preferred to 
offer the figures as recorded. The hygroscopic properties of fodder 
are such that analyses would show a certain variation in the water 
content not only in different days, but also in different periods of the 
same day, and the slight errors in the weighings of the food eaten 
are also a factor to be considered. In the long run these errors prob- 
ably balance each other, but as between any two results the differ- 
ences can only be used within a limit which is as yet undefined for 
the most part, but in live weight of cows may be accepted as from 
three to five per cent, as between two adjoining weighings. ‘It is from 
this point of view that the study of averages assumes importance, 
_ as by massing our results and averaging, these variations which we 
must call accidental tend to become divided and distributed in such 
a way as to counterbalance the plus and the minus changes. 

In our experiments with milk we have acquired results of true 
value. There is but one method which is safe to use for the deter- 
mining of the manufacturing properties of milk, and this is the 
manufacture. The churning of aliquot parts of milk under exactly 
duplicate conditions gives answer to the question of the value for 
butter making. Chemical analysis gives the food value of the milk, 
but does not determine the proportion of butter that can be made 
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from a given sample. Cream percentage varies under so many dif- 
ferent conditions as to afford no indication of the richness in fat, or 
of the butter quality of any one sample of milk, as compared with 
another, as this percentage is affected not only by temperatures and 
time of setting, but as well by the character of the milk used, and 
has no constant relation to the fat content as determined by analysis. 
It is possible that the raising of cream by centrifugal force may 
show some constant relation, at least as between milks of the same 
class, between the cream and butter percentage, but the trials to 
prove this point have not been made by us, nor do we find any upon 
record. 

The variability of the fat content of our milk should excite atten- 

tion. Our results show the uncertainty which must attend the inter- 
pretation of the effect of food upon composition of milk unless very 
frequent analyses accompany each stage of the trial, and that some- 
thing more must be done than simply analyzing the milk at the be- 
ginning and end of an experiment, especially when cows of high 
quality are the subjects of our trials. . 
- The Station is now better equipped for its work than at any 
previous period, as we not only have provided the necessary appara- 
tus for scientific and practical work, but we have and are acquiring 
information regarding the condition of our soil and climate. The 
work at a station like this is necessarily cumulative in its character, 
and each year must mark improvement in conditions whereby pre- 
vious work may become more available. In the separate titles 
which follow will be found record of work accomplished, with such 
reflections as the character of the subjects suggest, but we must warn 
that in the present condition of agricultural experiment much of our 
work must be tentative in its character, must be at present asubject 
for record only, and that to draw conclusions in every case as to the 
final result or teachings would be as unwise as unnecessary. — To. se- 
cure necessary accuracy, every experiment should be repeated and 
verified either in whole or in some one or more of its parts, before 
accepted as conclusive. 


Donors AND: GIFTS. 


During the year we have received the following gifts: 

Jan. 2. From 8. H. Verplanck, Geneva, N. Y., two samples of 
wheat from India. 

Jan. 7. From Hon. J. W. Wadsworth, M.C., Vol. II, U.S. Census 
Report, 1880. 

Jan. 10. From American Dairy Salt Company, Syracuse, N. Y., 
five barrels of agricultural salt. | 

Jan. 11. From Prof. Spencer F. Baird, Washington, D. C., the 
Smithsonian Report for 1881. 

Jan. 16. From Prof. C. W. Dabney, Raleigh, N. C., a collection 
of ear corn. 

Jan. 31. From the Commissioner of Agriculture, Washington, D. 
C., various pamphlet publications of the Department of Agriculture. 
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Jan. 31. From J. M. Thorburn & Co., seedsmen, N. Y., the 
privilege of selection from their stock of seeds, as desired, free of — 
cost. 

Feb. 18. From Hiram Sibley & Co., seedsmen, Rochester, N. Y., 
samples of ear corn and other seeds. 

Feb. 20. From George S. Lewis, Springfield, Mass., a collection 
of ear corn. 

March 1. From I. F. Tillinghast, seedsman, La Plume, Pa., sam- 
ples of cabbage seed of aay Sound growth. 

March 1. From D. Landreth & Sons, seedsmen, Philadelphia, 
Pa., fifty packets of various vegetable seeds. 

March 1. From Messrs. Vilmorin, Andrieux & Cie, Paris, France, 
489 large packets of as many varieties of seeds, and the privilege of 
free selection from their catalogued stock. 

March 1. From Messrs. Vilmorin, Andrieux & Cie, Paris, France, 
one copy of Album de Cliches. 

March 4. From D. M. Ferry & Co., seedsmen, Detroit, Mich., a 
fine collection of ear corn. 

March 5. From J. J. H. Gregory, seedsman, Marblehead, Mass., 
a collection of ear corn. 

March 7. From the Commissioner of Agriculture, Washington, 
D. C., copy of Report of Department of Agriculture for 1883. 

March 10. From Mrs. H. M. Lewis, secretary, Transactions of the 
Wisconsin Horticultural Society for 1883. : 

March 14. From J. C. Vaughan, seedsman, Chicago, IIl., a fine 
collection of ear corn. . ; 

March 24. From Messrs. Vilmorin, Andrieux & Cie, Paris, France, 
one copy of Bon Jardinier, 1884. 

March 26. From R. Nott, Charlotte, Vt., one new seedling potato. 

March 27. From J. Gallup, Ledyard, Ct., samples of ear corn and 
oats. 

April5. From Hon. E. G. Lapham, U. S. §., five packets of 
tobacco seed. 

April 6. From F. H. Cushing, Zuni, six samples of the corn grown 
by the Zuni Indians, and six samples of beans. 

April 14. From C. W. Garfield, secretary, Report of Michigan 
Horticultural Society for 1883. 

April 15. From D. Batchelor, Utica, N. Y., a package of Festuca 
durvuscula seed. : 

April 31. From Hon. J. W. Wadsworth, M. C., Vol. II, U.S. 
Census, 1880. | 

April 31. From O. H. Alexander, Charlotte, Vt., a number of 
packets of seed of new vegetables of his origination. 

April 23. From Peter Holloway; Monclover, O., some living 
specimens of wild plants. , , 

April 25. From B. K. Bliss & Sons, seedsmen, New York, N. Y., 
nine varieties of peas for trial. ney 

April 26. From ). Landreth & Sons, seedsmen, Philadelphia, 
Pa., four samples of maize from Africa. 
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_ April 26. From J. M. Thorburn & Co., seedsmen, New York, N. 
Y., sixteen quart samples of varieties of corn for planting. 

May 1. From Hiram Sibley & Co., seedsmen, Rochester, N. Y., 
one quart of Soja beans. 

May 7. From I. F. Tillinghast, seedsman, La Plume, Pa., two 
packages of Lee’s Favorite potato. 

May 15. From E. L. Coy, West Hebron, N. Y.,a seedling potato. 

May 15. From Hiram Sibley & Co., seedsmen, Rochester, N. Y., 
a superb assortment of Pansy plants. 

May 19. From Hon. J. W. Wadsworth, M. C., Vol. IV, U.S. 
Census, 1880. | 

May 27. From D. Landreth & Sons, seedsmen, Philadelphia, Pa., 
three samples of corn from Senegal. 

May 27. From J. T. Henderson, commissioner, one volume of 
Publications of the Georgia State Department of Agriculture for the 
year 1883; Vol. IX. 

May 27. From Morris Little & Son, Williamsburg, Brooklyn, N. 


~Y., one gallon Little’s Soluble Phenyle. 


June 16. From J. E. Condon, 49 Cedar street, New York, N.-¥., > 
three pounds of Buhach. 
June 23. From Prof. W. R. Lazenby, director, Second Annual 


- Report of the Ohio Agricultural Experiment Station for 1883. 


July 26. From Buhach Producing and Manufacturing Company, 


_ Stockton, Cal., several pounds of Buhach and one cyclone nozzle. 


Aug. 18. From Prof. 8. F. Baird, Washington, D. C., Smith- 
sonian Report for 1882. 
Aug. 18. From Gen. Hazen, Chief Signal Officer, Reports of the 


- Signal Service for 1871, 1872, 1877, 1879, 1880, 1881, in all six 


volumes. 

Aug. 25. From Hon. J. W. Wadsworth, M. C., one copy each of 
Land Laws of the United States, 1882, vols. land 2.; Existing Land 
Laws, 1880; The Public Domain, 1883. — 

Aug. 27. From John Bradley, Lyons, N. Y., one package of Fin- 


lay wheat. 


Sept. 1. From Patterson Bros., Windfall, Ind., five kinds of 
wheat. % | 

Sept. 1. From Thomas Woodason, Chicago, Ill., one set Wooda- 
son bellows, for insect powder and insecticide solution. 

Sept. 9. From John Bradley, Lyons, N. Y., samples of Surprise, 
Finlay and_Fultz-Clawson wheat. 

Sept. 12. From Prof. W. R. Lazenby, director of the Ohio Agri- 


cultural Experiment Station, two quarts each of forty varieties of 
_ wheat. . 


Sept. 12. From W. L. Eastman, Ovid, N. Y., one package each 
of Landreth and Mediterranean Hybrid wheats. 
Sept. 30. From John J. Thompson, Secretary Seed Drill Regu- 
lator Company, Lemont, Pa., one set of their Seed Drill Regulators. 
Oct. 1. From Silas S. Mitchell, Bath, Me., ofie paper of Mexican 


~ Mammoth Tomato seed. 
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Oct. 9. From Messrs. Ellwanger & Barry, nurserymen, Roches- 
_ ter N. Y., eighteen varieties of plum trees, twelve varieties of peach 
trees, one pear tree, and eight varieties of cherry trees. 

Oct. 11. From F. Probst, Mendon, N. Y., English walnuts for 
seed. | 
Oct. 29. From Hon. J. W. Wadsworth, M. C., vol. VII, and vol. 
VIII, U. 8. Census, 1880. 3 

Nov. 19. From State Board of Health, N. Y., one copy each of 
Ist, 2d, 3d, and 4th Annual Report. 

Noy. 22. From A. Dawson, Mohawk, P. O., Canada, a sample of 
a new wheat. : 

Nov. 22. From Duryea Starch Co., Glen Cove, Long Island, fif- 
teen barrels of corn feed or slump. 

Dee. 4. From Jos. Harris, seedsman, Rochester, N. Y., pop-corn 
seed. | 

Dec. 10. From J.C. Vaughan, seedsman, Chicago, IIl., samples of 
ear corn. 

Dec. 17. From T. L. Harison, Secretary N. Y. State Agr. Society, 
‘Transactions of the New York State Agricultural Society, 1877- 
1882. | 


BULLETINS. 


During the year we have observed the use of our bulletins, No. 
LXXVI to No. CVI, in the following papers: Those marked with 
a * publish the bulletins quite regularly. | 

American Farmer, Baltimore, Md. 

American Garden, New York, N. Y. 

American Grange Bulletin, Cincinnati, O. 

* American Rural Home, Rochester, N. Y. 

_ Buffalo Express, Buffalo, N.Y. 

Canadian Horticulturist, St. Catherines, P. O. Canada 

Cultivator and Country Gentleman, Albany, N. Y. 

Dunkirk Journal, Dunkirk, N. Y. 

Farmer, Malone, N. Y. 

Farmer and Dairyman, Syracuse, N. Y. 

Farmer’s Advocate, London, P. O., Canada, 

Farmer’s Review, Chicago, Il. 

Gardener’s Chronicle, London, England. 

Gardener’s Monthly, Philadelphia, Pa. 

*Geneva Advertiser, Geneva, N. Y. 

*Geneva Courier, Geneva, N. Y. 

*Geneva Gazette, Geneva, N. Y. 

*Geneva Miscellany, Geneva, N. Y. . 

Hearthstone, Farm and Nation, Philadelphia, Pa. 

Home Farm, Augusta, Me. 

*Husbandman, Elmira, N. Y. 

Jamaica Standard, Jamaica, N. Y. 

Jamestown Evening Journal, Jamestown, N. Y. 
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Lebanon Gazette, Lebanon, O. 

Maryland Farmer, Baltimore, Md. 
Massachusetts Ploughman, Boston, Mass. 
New England Farmer, Boston, Mass. 

New England Homestead, Springfield, Mass. 
News and Courier, Charleston, S. C. 

. New York Weekly News, New York, N. Y. 
New York Weekly Times, New York, N. Y. 
New York Weekly Tribune, New York, N. Y. 
New York Weekly World, New York, N. Y. 
Ontario County Times, Canandaigua, N. Y. 
Orange County Farmer, Port Jervis, N. Y. 
Our Country Home, Greenfield, Mass. 

Pacific Rural Press, San Francisco, Cal. 
Phelps Citizen, Phelps, N. Y. 

Phelps Semi-Weekly Advertiser, Phelps, N. Y. 
*Practical Farmer, Philadelphia, Pa. 

Prairie Farmer, Chicago, Il. 

Rural New Yorker, New York, N. Y. 
Texas Farmer, Fort Worth, Tex. 

The Budget, Babylon, N. Y. 

Issue, New York, N.Y. . 

Vick’s Illustrated Monthly, Rochester, N. Y. 
Weekly Press, Philadelphia, Pa. 

Western Farmer, Madison, Wis. 

Western Rural, Chicago, Ill. 

_ We have been informed of the appearance of the bulletins in 

many other papers, but we only catalogue those which we have seen 

ourselves. | 


FERTILIZER ANALYSIS. 


The difficulty of obtaining correct samples of fertilizer for analysis 
has prevented much laboratory work of this character. To every 
applicant for gratuitous fertilizer analysis, blanks have been fur- 
~ nished, giving directions for drawing the sample, and for packing 
the same. These directions have in but few cases been fulfilled, and 
the samples received have, in most cases, been valueless for our pur- 
pose. When the station undertakes the expensive work of fertilizer 
analysis, it seems proper that such analysis should be of public, 
rather than of private benefit ; in other words, that we should be en- 
abled to bear. testimony as to the good quality, or the opposite, of 
the brand of fertilizer, and of the reliability of the manafacturer, 
from information gained from the samples. The following notes of — 
samples received will illustrate the difficulties we have had to con-_ 
tend with in the matter of sampling: 
_ One package of fertilizer was received with the blank form for 
description of sample not filled out, except with the name of the 
- manufacturer, and the price per ton, 
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Three packages in paper sacks, inclosed in a common package, 
each package broken upon receipt, and the contents of the three more 
or less mixed. 

One package with no name attached, or any other information. 

Six packages, all accompanied with blanks filled out in the proper 
manner. Three packages were broken, two were in doubtful con- 
dition, and one only was satisfactory for the purposes of analysis. 

One package in proper condition. 

Two samples in a cloth sack, separated by tying the sack between 
_ the samples with a string; no descriptions and no identification. 
Such analyses as have been made will be found in the report of 


the chemist. 


SAMPLE ORCHARD. 


In accordance with the desire of the Board of Control, as well as 
from a sense of the fitness of an experimental orchard, single 
trees, each of various varieties, were planted out, including in the 
selection many of the older varieties, and such of the new as were 
recommended by Messrs. Ellwanger and Barry as worthy of trial for 
the information of nurserymen and the public. Ri 

Our list includes : 


Russian Apples. 


Ananarnoe, Groskoe Selenka Gruner, 
Antonooskoe, Kalkidouskoe, 
Astravaskoe (Ostrowskoe 4) Karabowka, 
Belborodooske, Red Transparent, 
Berkoff, Repka, 
Count Orloff, Workaroe, 
Grand Duke Constantine, Zarskischip. 
Grand Sultan, 

Pears. 
Andre Desportes. Jacques Molet, 
Anna Nelis, Jones’ Seedling, 
Ansault, Jules Bivort, 
Belle de Beaufort, Madame Andre Leroy, 
Beurre de  Assomption, Madame Appert, 
De Lamartine, Madame Treyve, 
Doyenne du Comice, Marie Benoist, 
Duhamel du Monceau, Maurice Desportes, 
Eugene Appert, President Mas, 
Fondante de Bihorel. Raymond de Montlaur, 
Frederiek Clapp, St. Crispin, 
Henri Desvortes, Sarah, 
Hoosie, Therese Appert. 
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- Black Eagle, 


Black Tartarian, 
Coe’s Transparent, 
Downer’s Late Red, 
Early Purple Guigne, 
Elton, 

Gov. Wood, 

Knight’s Early Black. 
Sparhawk’s Honey, 


Cleveland Bigarreau, 
Kirtland’s Mary, 
Monstrueuse de Mezel, 
Napoleon Bigarreau, 
Rockport Bigarrean, 
Tradescant’s Black Heart, 


Bradshaw, 
Bryanstone Gage, 
Coe’s Golden Drop, 
Duane’s Purple, 
Fellemberg, 
General Hand, 
German Prune, 
Goliath, 


- Green Gage, 


Imperial Gage, 

Jefferson, 

Lombard, 

Lucombe’s Nonesuch, 
Magnum Bonum Yellow, 
DeCaradeuc, 

Newman, 


Alberge Yellow, 
Alexander’s Early, 
Alexandra Noblesse, 
Amsden’s June, 
Bower’s Early, 
Conkling, 
Cooledge’s Favorite, 
Crawford’s Early, 


Crawford’s Late, 


Downing, } 
Early Beatrice, 
Early Canada, 
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Cherries. 


Yellow Spanish, 


Belle Magnifique, 
Early Richmond, 
Empress Eugenie, 
Late Duke, 
Morello English, 
Montmorency Large Fruited, . 
Montmorency Ordinaire, 
May Duke, 

Royal Duke, 

Reine Hortense, 


Lieb, 
Olivet, 
Windsor. 


Plums. 


McLaughlin, 

Ontario, 

Orange, 

Orleans Smith’s, 
Peter’s Yellow Gage, 
Pond’s Seedling, 
Prince Englebert, 
Prune d’ Agen, 

Reine Claude de Bavay, 
Shropshire Damson, 
St. Lawrence, 
Victoria, 
~ Wangenheim, 
Yellow Gage, 
Weaver, 


, Washington. 


Peaches. 


Early Louise, 
Karly Rivers, 
Early Silver, 
Early York, 
Foster, 

George IV, 
Goshawk, 
Haine’s Early, 
Hale’s Early, 
Hill’s Chilh, 
Large Early York, 
Lord Palmerston, 


Magdala, 

Morris White, 
Mountain Rose, 
Mrs. Brett, 
Nectarine, 

Old Mixon Cling, 
Old Mixon Free, 
Princess of Wales, 
Red Cheek Melocoton, 
River’s Early York, 
Saunders, 


Alberge de Montgament 
Blenheim, 

Breda, 

Canino Grosso, 
DeCoulange, 

Early Golden, 

Early Moorpark, 
Hemskerk, 

~ Kaisha, 

Large Early, 


Boston, 

Downton, 

Early Newington, 
Early Violet, 

Elruge, 

Hardwicke’s Seedling, 
Late Melting, 

Lord Napier, 


Apple, 
Champion, 
D’ Alger, 


6 Cherry, 

_ 6 Gloire des Sablons, 
6 La Versailles, 

6 London Red, 

6 Prince Albert, 
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Shanghai, 

Snow Peach, 

Stump the World, 
Surpasse Melocoton, 
Susquehanna, 

Ward’s Late Free, | 
Walburton Admirable, 
Waterloo, 
Wheatstone, 

Wilder. 


Apricots. 


Malcolm’s Breda, 
Moorpark, 
Orange, 

Peach, 

Purple, 

Red Masculine, 
Royal, 

Sardinian, 

St. Ambroise, 
Turkey. 


Nectarines. 


Milton, 

Newton, | 
Pitmaston Orange, | 
Red Roman, 
River’s Orange, 
Spenser, 

Stanwick, 

Victoria. 


Quinces. 


De Bourgeant, 
De Constantinople, 
Rea’s Mammoth. 


Currants. 


6 Red Dutch, 

6 Victoria, 

6 White Dutch, 
6 White Grape. 
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Gooseberry. 

6 Industry. 

Lihubard. | 
Colossal, 7 Myatt’s Linneus, 
Early Crimson, Prince Albert, 
Early Scarlet, Scarlet Nonpareil, 
Gen. Taylor, Scofield’s Prince Albert, 
Giant, Tobolsk, 
Magnum Bonum, Victoria. 
Marshall’s Royal, 

Merrororoey. 


The influence of temperature upon vegetation is an important 

one, but the influence of the actinism of the sun’s rays has perhaps — 
a superior influence to the temperature. Complete records in re- 
lation to plant development require the temperature, cloudiness, 
and intensity of action of the sun’s rays to be noted, and the effects 
of each as a factor in excess to be studied upon the plant. We have 
been unable to make such observations in completeness, but have 
maintained a series of soil thermometers ranging in depth from one 
inch to two feet, and the readings made thrice daily. 
- The soil thermometers were made by Green, of New York, for 
this special purpose, the stem being lengthened and so arranged as 
to bring the graduation above the ground. Hach thermometer was 
inclosed in a pine casing, for the purposes of protection, and inserted 
at the proper depth in spring, to remain untouched during the sea- 
son. We give-in another place in detail the result of the daily 
readings for the season of 1883 and 1884. As the soil receives its 
temperature from the sun, we have upon the average perhaps a 
better record of the seasonal temperature in the soil temperature 
than can be obtained through three readings only of an air ther- 
mometer. 

In order to compare the seasons of 1883 and 1884, we can tabu- 
late the soil temperatures to six inches deep, for the growing 
months, June, July and August, as follows: 

Soil temperatures, 1883, 1884; mean of readings 1, 3 and 6 


inches in depth: 


A. M. : Noon. P. M. Gen’] av’ge. 
1883. 1884. 1883. 1884. 1883. 1884. 1883. 1884. 
Deg. Deg. Deg. Deg. Deg. Deg. Deg. Deg. 


RE SG CDITO vps gad kiss ced once. snes 60.9 62.5 70.38 74.9 70.8 4.5 67.2 70.6 
LUE eer eee Paties nls vip ee 62.5 62.0 69.4 3.9 69.9 74.8 67.3 70.2 
“Lis 5S Gs ORO Oc eee eee 64.7 66.7 72.5 80.0 72.4 %7.9 69.8 74.9 
RAE ee Tile xan ae sess» oie vo ss Soe 66.2 65.3 76.0 74.8 74.4 743 72.2 1.5 
July 2d ila rraer ts SS eeRR DMS Seo Mies 65.3 62.1 73.8 71.0 70.38 71.3 69.8 68.1 

* July 3d Wola and od Wage vale eg oF) one 64.3 65.6 72.7 3.7 73.3 74.1 70.1 71.1 
August Ist third ........ Tonis pid ane es ale 61.9 63.5 71.6 73.0 72.4 %4.2 68.6 70.2 
meigistesd. Pee des on Sotaas wince ote 64.8 68.8 73.3 2 74.9 83.0 71.0 7.3 
PIMUE OO) pelscc sve tabesgeverees «Ole 64:2 70.1 73.5 71.7 735 67.7 70.4 
MORN coe leicp vec veaseseneres 63.5 64.5 72.2 75.0 72.2 15.3 69.3 71.6 


~ ‘ 
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Number of observations 80° or above: | | : 
linch. 3 lich 6 inches. 


1883. 1884. 1883. 1884, 1883. - 1884. 

PUNE ARL MITC cone oss 8 a eda 1 3 0 0) 
FATING ACLS tsar AheR te aes ae 0 9 0 f{ 0 0 
INT? Toke Ye pei Oya aan Tod hp Ie RE ears: Boing 1 Be 1 OAS 0 3 
“LAPUA RS) RSS Lae a oi ea eee 10 9 6 8 0 1 
July 2d J hide GSE nad Lea Line 3 j 1 0 0 
MI yeO eR Y Te ae tles dove ns 3 7 0 2 0 0 
PRIPUS Sb CITC. 2s ss a wale 0 6 0 2 0 0 
JESTETEC ING T DOS Grn gt a Grae ol 9 AG 0 7 
AMPS OU ares os ise ail ove 4. 6 1 0 0 0 
Otal sees ur scares tie Tarn eA 12 49 Oepal t 


The number of observations of the maximum air thermometer, 
over eighty degrees, and of the soil thermometers as above, over 
eighty degrees for the several months, is as below: 


1883. 1884. 
Air. Soil, Linch. Air. Soil, Linch. 


BEA! bral” « xe 'o'ks's ele ays cal phd Mole ey ae en 9 8 19 32 
SL Vee totes ic Ge AN goatee ees ie atapa teens 13 19 11 bY) 
PNAIOUSE Miecs de ics a fo ale m0. 0) 5i a aie oie eee tale LO) eee NY BO nai 3). 


32 37 47 84° 


We thus see that the growing season of 1884 was much warmer 
than that of 1883. 
The rainfall for several seasons has been as follows: 





1882. 1883. 1884 
No. days’ No. days’ No days’ 
rainfall Rain, rainfall Rain, rainfall Rain, 
recorded. inches. recorded. inches. recorded. inches. 
JIT a ie ie Cece tease 13° 0.482) 9 Tie ieoeo 
BPE TIANY Oh esos 0 este c« ne eae eat 138 1.441 14 2.010 
BVigiteaten ec. os ee ea ee 12 0.880 16 92.540 
PRT Mn ee tere vie Sed aes fabgn’ ae 11° 71.580) 92 ae eae 
iE Re teipiy: SRSA ee Debate, EO 16. °4,.451° ~15) 22400 
PINGS ties HE es ets ELSE SLU He 12 © 4.120" 410 ea 
ENE? Un w baie te faes oe Re Ba 138 2.980 [433s 
PUG, oie ces cae olsis 10. 2.371 9 38.470 6 1.440 
September.......... One 1 Bol 10 2.120 T. .oe 
SLO OT ae es ahs o's ‘cles for 70621 10 © 2.100+ see ers 
Wovember.....2..... Ton 15990 5 1.540 8 1.010 
December... i. Fi... 4 0.550 11 0.730 = “10% =0297G 
Ota) ee Pia. arate Uae Be 1385 25.894 183 229.301 


Notwithstanding that the season of 1884 was decidedly warmer 
than that of 1883, yet in the maize crop, the difference in blooming 
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was not especially marked. Taking samples of early and late sweet 


_ and Flint corns, the seed from the same source for comparison, we 


have: 
Sweet Corn. 
Planted. Vegetated. First bloom. 
1883. 1884. 1883. 1884. 1883. 1884. 
May May May May July July 
figmieiemumb:. ... 22. 16 19 28 Q7 ery 17 
Aug. Aug. 
Stowell’s Evergreen... 16 19 oer OL 4 3 
lint Corns. 
May May May May July July 
HOUYOWAYS 0.5.0.5). 16 19 28 26 14 10 
Waushakum.......... 16 19 28 26 93 21 


We note a difference in the period from planting to vegetation, 
for the two years, twelve days in 1883, seven or eight days in 1884, 
the sum of the mean soil temperatures at one inch from May 16-27, 
inclusive, in 18838, being 747° or about 62° a day; from May 19-26, 
inclusive, in 1884, being 535° or about 67° a day. 

According to Sachs, in maize, the lowest temperature at which 
growth takes place at the expense of the reserve material of the seed 
is 9°.4 C. or about 49° F. The lowest temperature at which chlo- 
rophylL granules turn green is above 43° I’. and probably below 59° _ 
F. If we assume that the temperature practically required for ger- 
mination is half way between these figures, or 54 F’., we can make 
from our data the following calculation : 

The temperature below 54° but slightly promotes germination. 
The sum of the temperatures below 54° for the twelve days is 648° 
and the mean observed temperature for 1883 was 747°, subtracting 
we have 99° for the available temperature. In 1884, in like manner, 
we multiply 54° by eight days, and subtract the sum from the 535° 
of temperature noted, leaving 103° of available temperature. We 
may hence conclude, from the likeness of these figures, that twelve 
days at 54° + 8° excess per day is the equivalent of eight days at 


54° + 13° excess per day for the purposes of germination, or that a 


sum of daily mean temperature about 100° above a mean tempera- 
ture of 54° is required for the vegetation of maize, under the prac- 
tical conditions of planting in this region. 

It is worthy of note that, although the temperatures during the 
two seasons varied, the variation in the blooming period was but 
slight. 


Days from vegeta- 
tion to bloom. 


: 1883. 1884. 
MrT) WECU far wi os shoe a ee a0. a 5.s eos See ee 50 51 
Bbowelle MKVEToTean DWCbw eyes ec ee oe eee ee 68 68 
Mires Lint ket rity tee ee elo kee es ovale ® 47 45 
Semen D lint tee en eee rte 56 56 
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As growth depends upon actinism as well as temperature, it will 
be of little service to calculate from these varieties the sum of the 
temperatures during their maturing periods. 

The season of 1884 between killing frosts was from May 14 to 
October 15, or 154 days; the season of 1883 was from May 16 to 
September 30, or 137 days. 


Freping EXPERIMENT. 


Digestion of food. 


The experiments upon feeding commenced January 11, two cows 
being taken for the purpose. The cow-barn is a structure twenty- 
five by twenty-nine feet area and eight feet high, with a tight floor 
and sheathed ceiling, generally remaining above freezing tempera- 
ture, bnt during the coldest nights water freezing therein. The 
. food, excrement and-milk were weighed upon a Fairbanks silk scale, 
graduated to one-quarter ounce; the cows daily, in the morning be- 
fore being fed or watered, upon a Jones platform scale, graduated 
to one-half a pound. Milking commenced at 7 a. m., and 4:30 p. m. 

During four days of each period samples were collected for analy- 
sis, the dung and the urine being separated. This latter, a point of 
some difficulty, was accomplished by frequent visits to the stable, 
day and night, during the four days, the dung being gathered care- 
fully from the smooth floor, and the urine caught in sawdust, 
previously weighed.. After each feeding whatever food was left was 
collected for analysis, and weighed. 

We append in the following tables the data from January 11 to 
March 13, inclusive, in tabular form. 
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1478 


1475 
1464 
1480 
1474 
1489 


1480 
1488 
1510 
1485 
1485 
1511 
1495 
1506 
1479 
1474 


Food 
furnish’d 


96 
126 
136 
146 
156 
156 
156 


156 
156 
156 
156 
156 
156 
156 
156 
156 
156 


Food Food 
refused. consumed. 
2.18 DP eDL pst: 
4.94 71.06 90. 
13.44 50.56 63. 
28.00 42,00 78. 
Liesl 54.19 8(). 
iB ber: 60.25 90. 
12.88 63.12 83. 


Os Ov Orc’ 


Sp. or 


ome Blom Par Wen Pi omy, are on ih oe Bl ae Fone) 
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PERIOD I. 


TOTAL WEIGHTS. Lbs. 





06 | 61.94 | 89. 
“81.1. 61269-4747. 
06 | 69.94) 81 
56 | 66.44 | 113. 
69. -70.3i- G0 
13 170.87 > 93; 
88 | 69.62 | 79. 


PERIOD IL. 


Ol ike ad a] lor 


00 | 125.00 | 47. 
136.00 
146.00 | 19. 
156.00 
156.00 | 19. 
156.00 | 13. 
156.00 | 15. 
156.00 
156.00 | 15. 
155.00} 1 
156.00 | 97. 
156.00) | 1: 
156.00 
156.00 | .8 
156.00 | 6 
156.00 | 17. 





Water 
drunk. 


is 
00 
88 
25 
31 
81 
14 
13 
31 


.00 


25 
25 
81 
06 


81 
56 
0 

19 
0) 

13 
00 


00 


0° 


ol 


OL 


50 
81 
0 


OO 
.00 


19 
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Excrement 


passed. 


82. 
98. 
#97 
.00 

BFE 

85. 
102. 
109. 
105. 

95. 
101. 
.88 
104. 
104. 


88 


98. 
114. 
93. 
102. 
92. 
104. 
100. 


98. 
96. 
101. 


104. 
af 
89. 
88. 
90. 

10a 


00 
00 
00 


00 
00 
00 


00 - 


00 
00 
63 


25 
19 


00 
00 
00 
00 
00 
00 
00 


Milk 
yielded. 


40. 


41 


36 


33. 
35. 
34. 


88 


38 
87. 
Baa 
36. 
37. 
36. 
34. 
35. 
33. 
32. 
33. 
44 
36. 


50 
31 
94 
31 
50 
63 
44. 
5 
56 
69 


63 





50. 
50 


50 


87.44- . 
36.94 — 


38. 
Al. 


40. 
Al, 
39. 
40. 
37. 
40. 
38. 
38. 
40. 
38. 


69 
13 


75 
00 


No. 33.) 7 33 
| PERIOD III. 


@ ToTaAL WEIGHTS. Lbs. 


1884. 
Cows. ferea Ean : Eoeaad. Nha voce vielied j 
Feb. 
tal 106 0 106.00 0 -}-. 86.00 | 40:63 
12 60 3. 57.00 |: 120.138 95.00 | 38.06 
13 64 8.25 OD» (Ola Lae ED 95.00 |.38.19 
14 56 10.25 45.75 | 105.00 80.00 | 89.00 


15 
16 


56 6.56 | 49.44 | 110.94 | 80.00 | 40.31 
56 | . 5.25 50.75 | 100.50 | . 81.63 | 40.44 





PERIOD IV. 


17 | 1450 56 9.63 46-37 99.88 St. 001 Stereo 
18 | 145] 56 4.94 51.06 95.19 78.00 | 88.25 
19 | 1440 46 3.88 49.12 | 133.19 99.00 | 39.06 
20 | 1448 56 6.81 49.19 | 128.06 | 105.00 | 40.75 
91 | 14538 56 6.56 | 49.44 | 108.00 | 107.00 | 37.25 
92,1 14385 56 ita peat 52.69 | 180.94 |] 108.00 | 86.69 
B51" 1447 56 4.63 51.87 | 128.38 | 107.00 | 36.38 
94 | 1446 56 8.19 47.80). 110-43 1141 00*-Shti3 
25 | 1430 56 5 25 50.75 | 128.75 | 111.00 | 36.31 
26 | 1483 56 4.88 Bisse ADT STO TRO 94a 8 Gaeta 
27 | 1430 56 3.06 52.94 | 194.38 99.31: | 39700 
28 | 1449 56 1.94 54.06 | 126.56 | 108.81 | 38.06 
29 | 1437 56 3:18 52.87 | 128.15 | 114.44 | 34.75 
BERIOD EV: 
Mar. 
1 | 1457 86 (0) 86:00 | 124:00 | 1383.00 | 35.13 
BA clout 136 9.19 | 126.81 69.94 | 180.00 | 86.88 
3 | 1488 136 P8219 AID ST 45.06 | 128.00 | 41.69 
4 | 1458 126 6.81 | 119.19 76.44 | 180.00 | 88.44 
—5- | 1459 126 908. + 193.569 48.13" (/1115,00° 136744 
6 | 1454 126 1 75+ 194,95 42.50 93.00 | 87.75 © 
7 | 1456 136. 5.49: 1) 480-81 62.69 | 109.00 | 37.63 
8 ; 1458 122 gE OAS hs La yr ea 42.19 | 109.00 | 85.00 
9 | 14438 126 ) 126.00 77.81 | 123:00 | 32.00 
10 | 1455 126 1.94 | 124.06 60.18 | 115:94 | 32.81 
11) 1457 126 0 126.00 73.50 | 146.19 | 30.50 
12° | 1445 126 6.50 ; 119.50 52.38.| 127.75 ; 82.00 
18 | 1425 126 9738)-4° 193 262 TA TV CLET OO 82226 
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Analyses of Foods used. 


Crude Nit.—free Fat. 


Water. Ash. Alb. gfiber. extract. 
Corn meal, period I to III... 24.54 1.18 8.20 1.52 60.60 3.96 
Corn meal, period IV......... 20.80 Tey, 9.06 1.41 65.85 2.28 
‘Corn meal, period V......... 21.00 1.29 8.02 1.74 64.62 2.33 
Wheat bran, period Ito V... 138.72 6.12 13.69 10.52 53.09 2.86 
POQUGET MOIN nce ss se ececes a's se 56.49 atk 3.40 15.46 20.64 1.30 
PGSLTA PG orgie wie slats bie w youre so 9 84.58 bead 1.13 5.01 7.22 1.15 
moja bean fodder..........5 21.28 8.37 8.42 22.384 388.29 1.35 
RUN PEI oe ia'es wsloieis sie sacs eins ele 15.22 4.94 5.14 31.28 41.36 2.06 


Potatoes, -small..%<.2.s05 sae 78.88 .89 2.28 61° 5-27.23 07 


Analysis of waste or rejected food. 


Water. Ash. Alb. fruce Qicras Fat. 
TOU A OGL ie ous > tawiee kien 75.26 1.25 1.25 8.89 12.54 81 
BTA TAL Fe tots so we ee Oe oa Re Rees 4a We Vn wiee ee a3 sss Se Ee a ae Mapes 0 
TRATIOU Slats kh San os cele. Maes 34.07 6.36 6.34 21.40 30.85 98 
PONIO” SUV Oe Ss ce aka eon a 29.36 5.48 3.93 25.04 34.59 1.60 


Period Viv... co.cc ceveeccg> 2B4217. - 607. 7.86. + he ea 


Analysis of Dung. 


Crude Nit.—free 
Water. Ash. Alb. fiber. extract, Fat. 


Finn Pl. sem caerr oe. 83.06 -1.62- 11.97 - 4.85. °S.00 sumed 
Mago outros 83.56 1.77 2.02 422 800 .43 

Fan Oe Jen ge tees ae 88.32 . 1.68 1.91. 4:80 ~gesoeeeias 
; Magi. tose gts 94.94... 1.62 1.95 4,12 <27s6b ee 
byGan. 28. Vem.6. esc 84.90. 1.55. 1.66 ~ 428 5 Unb wens 
Mogdeceteseaiks 83.82 1.60. 1.89. 4884. See snes 
| Jan Of gem, fon ort 96.46 1.388. 159 3.80 6.40 — 81 

[ Meaty 2 ea, © 988.41 161°.) 1.96. 448 Seg tees 
fHeb. 4. Sem...1../-..us 84.56 1.72 1.95 423 7.08. .46 
) Mepis! aoe 63.94 - 1.78 12.07) “4260s Ree naIaD 
| Feb.ib. fem: .. sei 85.71 - 1.58 1.75. 8.95 6:e0nenaeny 
te Web a aes 84.99 1.55 ~ 1.82 4.04 7-718) -o48 
Bewsh ih om ee 84.72 1.62 184% 417 42 aes 
Mbe is eee ah 94.77 160 1.87 418 “iio ay 
ray te tama ic ak ee 84.36 169 1.94 440 7.19 49 

[ Mee. Brae 84.56 1.80 1.80 420 720 44 
ran beb.dGJem...5.:.-:--- 80.80 368 2.16 . 6.24 687. soseaD 
} Mabie tes ike 79.05 428 243 6:80 6.83  —.61 
(Feb. 26; Jem,..v.sss.-.- 80.76 1.74 201 652 8388 64 
MepsS i 79.94 169 -1.73 7.19 8.86 59 
Feb.ay. lem sche ee 0.00 1.70° 1.89° 69% = S8.9anueee 

Iv. Marti nein 80.05 1:64° 1.69. 7.58 866 ao am 
Heb /28. Jem.2 2h 79.25 1.74 41.97 .7.87 9.04 °.63. = 

| Mega: ivgesbee 79.85 1.68 1.74 781 842 Bb 

| Feb. 29. Jem........0-- 79.42 1.62 1.84 . 744° 9.20 = 480 
Megtnw waster a "9.43 1.64 1.80 746 “94% 8086 
(Mar. 10. Jem...:......25 - 82.87... 249 > 2.74. 13.679 2 BOR aanuemeE 
Mage -o ce 81.02 3.30 2.387 3.67 892 .72 

| Mar. Mia eos Seles. 84.97 1.92 2.02 344 718 47 
v4 Mag et got se g2.80 221 2211 389 852 47 
Ser oem stoke 79.16 2.76 2.81 414 10.60 ~ 258 

| Meg verona 81.38 2.67 211 3.88 9.49 52 
Man! 18. Jer cesar 30.92 2.61 9.60 3.74 9.61 58 

[ Mog. vere 81.96 2.85 1.94 349 9.18 <5o 
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Milk Analysis. — Jem. 
5 
DATE. 3 2 
= fy 
Rte AAD ore aicrcg cc onietn wa eR ows oh nes 84.71 | 6.11 
PMR eS AS ee el 8 atte Soo cisteke 85.59 | 4.68 
Dee MS 2a Ie aera a oul re aase Son an 84.93 | 5.50 
UMRMEIE SAM Stig ht Rat iw eld OFA Cece sei oid 86.29 | 4.038 
PRIMED MIAN et iyo. nh oN a tk cs ws bet elese,e 84.38 | 6.338 
SMM NG lire Sta re tte ara ce Sicha oc os oe ek 85.60 | 4.85 
EE a i Se Para a 84.48 | 6.16 
elles GaSe Fee BSN Bae a ee 85.40 | 4.91 
RMSMEIEN TSS eho oer ral S 5 bas east oars 85.05 | 5.25 
UMAR dy Oo, oc tee oe hess oe de seis 83.90°| 6.41 
RUM Mee Pee ra w',. +S attra dee eceare ool SS anes Shot hao 
IRR TS as, ot pe cS ae Win eeaicle « 84.76 | 5.64 
MN ee SPSS cra. oe a bey wae’ d.! orae'e SEETG Oc? 
PMN OTL oa Sa.) sicleigr shee ela ie ea eau 84.08 | 6.52 
ENO oe La! OS Pals telah Bie o shis.ek aero 85.49 | 4.99 
co, 1 Af) Sy ae sae ae ge a 84.98 | 5:60 
RP ne or a. wos all caic'c-a oo sin oye ms 86.36 | 4.26 
SL GS, STE Ss RD I a ae a i as 85.08 | 5.538 
Pee PT ee oS a Uy Sue. oe cane 85.91 | 4.57 
PEPER TENT. At os spree te haus oes 85.58 | 5.20 
een ME RPORES els oh yg ks va od cle obo’ % > 0.0 6 odie 86.63 | 3.97 
UE NEI is eee eS ae Ss 85.838 | 5.36 
NE oe Sac c wha bie etyetetces 86.10 | 4.538 
RUE os noe os, stone's e o:tighere shah etp wens 84.73 | 5.57 
SEN Ree a see oS ate re cree Soe 85.71 | 4.63 
PT Maen RS oA os Se Oe siete i os 85.23 | 5.35 
MEE RENE rar RE 8 ie a oc .e gone ‘eral 86.88 | 3.81 
RTE TR clic c ee Skialn a do Saree 84.96 | 5.52 
DSi 0 5 TR ih eM Sate ote ial Sena Re 85.72 | 4.77 
PE Ge ee a le edn dies BTSs 85.59 | 5.16 
ONMER ERI eS aks ow ace So oie a S'e ie rere’s 86.20 | 4.46 
WRENS Naa Pd Oe og cia ie exer da ars ree 85.09 | 5.60 
EMEA yt ag se ag sabe slel ew bela 'e76, 970 Sill 3744 
MAR est ee hala ¢ whine <A ase o= ee wtp ale 84.69 | 6.11 
ROR ENGIA ett. Tit NARS 250 ON ceo clararate ahs 85.80 | 4,92 
MTR Ne oC So ara! oleh t's oie wr oloa> 6 84.72 | 6.16 
eM ROMA oe heat iw eteiawiet ees 86.04 | 4.238 
Te hae bcis soe 6 era hs aoe a): 84.79 | 5.51 
REM os Ces ued Ev elo Ral 6 Vow se was 85.64 | 4.48 
DOS ig ERS ISS aon a ne ms 84.74 | 5.76 
ES ARM tya de. cc 8, Gace ¢ eked Ae w°W wei bes 86.15 | 4.27 
EE oe ciate bu aca e die.c ob, ereies 8 0° Sdial> 5-36 
MM rs Le ice ers < cnicce ob bie de eceiee ae 86.01 | 4.44 
PIERO 20) Save ook a noe Gos uke wig are e eke 84.20 | 6.57 
Thies NR de ges Sl a he Re PRE 85.58 | 5.08 
EE ME APO MEE Pas cig wig Sorc ab n.d oe b.clhie oe en 84.30 | 6.56 
1 ts ey Se Se Sate ie i oe ee a a 85.68 | 4.98 
era RED CRN od ge cx cbc sia 0.0 e oflets 85.77 | 4.98 
CCR Md chem Pa rd ae, Le, sw rad ale ots aot 84.37 | 6.80 
PPR eM eae Sr ree i Ne, 85.87 | 4.86 
PE BES eas ha ee etka ak ORE eo Bic cele see 84.19 | 6.63 
PIE ie ae Tse eat ec wack oi aeelere 85.96 |-4.'73 
PMR eh an a ee eee oes he has Ceg elste ers 84.51 | 6.37 
ee ME Fk oo Sphere 2 eu nec chola Scleie'e 84.70 | 5.52 
ME MS ale asec ed te eke irs Ca dic vests 84.46 | 6.388 
Re Bene os estas he a tates Miacaie ee ese 85.26 | 5.09 








oO 

a Hi 
Se & 
as] 5 
) 

3.61 | 4.97 
3.61 | 5.21 
3 61 | 5.34 
3.55 | 5.00 
3°61 | 5.23 
3.55 | 5.06 


TACO EEBS a, GO LOCOCO ASE testa re SNe sane aed Sts 
° a dD BWW DW . . e . « . . . . ° e . e . . e . ° . 
ASF ee tS eoren ore . . . . . e . . ° . . e . . . 


» MOOWw 


e eco: Gd Oo. . . . . . 
° a: INAS AS CeO ae 
. ND ~Fe eo DD: ot) see 


GE ERG ON Cr ROU EAS anil Sas. caitlin nen Re SS soot es Sid 
° DK WwmorH WTO: e 6 . . ean ® at oth talite oe Lesh @.  ay oe 
Seg Se See pee nS a Oe ea NERA ONES Rie Sic iiert pia wan ages ae 
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Milk Analysis. — Jem. — (Oontinued.) 

















i ge] 
DATE. = 3 A a0 q 
Ee | oe 

We BO. iM cho Set ON oe oens Ni AEE 84,41 | 6.138 
BOM ALUM eoHateis, oo kOe cow eee tease 85.99 + 4.50" | La eee ashi 
BG Ms ees Sa eich deere ene S 85.53 4.5.14 | cole .70 
LIMA SNE |S ol SSE ac Cones Vnve sinieies Ge CER LS 84.26 | 6.39: |ceae ee leaeeee soy g 
ET ML TG 0S o's oe So as Ro ete ete Oe eee 84.67 |.5:94 1 225 ee we! 
DEAT MOR cig chides Po ee ye ETE aTe TR EEE 86.04 | 4.80: ) Qs See .72 
PME OM «fr Sota: g le “shale eles oa Ren es a Oe eae 85.14 |-6,15 } Sas Ag 
POS TALOM .E oS aisieis sels ieuie ste eee ee ake Tee 85:99 1) 4: 44013 6 eee \ihate 
OEM obs Pg linide bus sd hose ood oe eee SS 85.01 | 5.58 | 8.48 

TRY eer ls ovAs yM (tia c'e'slose'oss bantevs os ae wae abe 85.30 | 4.65 | 3.54 
PA REM GES tle te ee eu ly t Waleed Deere f 85.19 | 4.91 : 

FE Ke WAL aE iis ose aioe ciate ae ESE 84.80 |.5.67 | ... : 
UE Ps eM eesteMa tec bk elec eddie ee w Rae e 84.44 | 5.50] .... 
Re eee M ted Sette ose diene eRe LES 84.10 | 6.08 | ... 
ae Fe IMaie ho Ande ae a hele anee wi aa ee hee 84:83 4) bcGh. Meas 
TEC RM He 3 auth ck seis Sek bee MOE ER 85.22 | 5.01 |... 
Mer Te OM shy xd she eorene Sig sie eye eee oe «ee Raise 84.67 | 5.86]... 
LUE AC eM shes g Seale atten oe Ae eee ORE 85.20 | 5.08 | 3.48 
Deaete ts ANE si a.8 anccalb a vi Ks iste arin ee Ne 84.86 | 5.32 | 3,60 
DAS SALEM Sao eke eles hamta ce wneintienas i 85.39 | 4.91. | 3.738 
Meg. 

Jan. 21. P.M j Eh ests ulate os oie 84.61 | 6.11 | 3.86 | 4.82 .60 
DEA, OME BS. a Staton has ratte Gb ae cae ere 84.86 | 5:21 | 3,92.) sbs29 t4 
A, SM BO as i bo eo eiho ais WT ee ne eos 84.87 | 5.58 | 3.86 | 4.94 61 
Pee, Bio's he Bice GR uh 0k Oe CE eee 85.51 | 4.71 | 4.05-} 4.96 77 
BS P.M ae cis he ewe 0 55 SR ee ee es 84.55 | 5.96 | 3.92 | 4.80 ef 
DARE SRM LEED! | aca Sah ge Ale A as sina ae 85,61 | 4.72 nies S4-¥e 73 
om, 2B A so yo Moka 6 hnlb he iho ieata eee cee 84 20 1-6. 8he| fee ee 76 
Peay MN tRGd s Ae oie Chats Machesloorae bis tee 84.77 14948 Pen Ce ee O18 

MINT PAG IM Coe teiecte 08's hiv na bein ee piste - 84.10 | 6.84 |. 8.67 | 5.16 vio 

MASE Ue. 4) Syran  Uhe state ele ee 86.15.-) 4.19°) 8367-4042 .63 
EM ec uy epider Rie ae Pate bhcy ae ae oe 85.98 | 4.61 | 3.48 | 5.20 is 
CAM GME Sale Le ee gt a eh ee 86.10 | 4.39 | 3,54 | 5.28 .69 
RUMP AM tet cave tags las cTalg eh pre BR AER we Oe ere OL ee 5.45 |:3.04 | oe 12 
Par he San, JF TOPE ssn Bale doles: aul 87.01.| 3.49 | 3,67 | 5.18 65 
Fe SRN 2: Ge RIS LE AR A PEER RS a 86.13 | 4.46 | 8.54 | 5.15 12 
SA MT ee ok tse hh ta ble ukrate 86.31 | 4.29 | 3.61 | 5.08 vk 
VECAS SAE oc be ihte ee cree aS Oe eek ee 86.57.) 3.0951 4. a eee aah 
PE AP OM 53 eo Pe ceo aren cite pale gres 85.50: | 4.90 77 20 cee We 
4 RY pe.” pe ge rad Oat, ey gh ARS cr Ss gt ace I 86-50. /°3.81e| 3823 ae es, 
RESP IOM LS nye Cissus etche tea eine eee ae 85.57.) 0.05 .5(s3 Gina ae athe 
Rt AeMN NM 9.20, 6 dub cmare Roh etn te cee 86.08.17" 4.320) ces : Se 
Bea? Md As bla lenis ee oe bie bien btm 85.11 | 5.49 | 3.48] . oat 
WA: OM ai) wa cele knle OR ae wee fhe 85.68 | 4,74 | 8.67]. A 
ANG ge ome” SG ne ER GR a ey ap ea SAD 86.00 | -4:202)) Sere As 
SEP NM eat cee bee tls Ace ee aa 85.40 | 4:8D4 ins eee 96 
Sic Ach MTS OE chal ahead vente ee 85.36) |-4:869] 0 saaeeehes 0 
Bidet PMT he OS SEL Y aie ate ids ats Bloke ete tales & 85 20°) 5.80 eee 74 
PGs. ANE so. cecatuh Cites Uae Blntcw Machete 2% 86.58: |-3. 7Bhe tes 12 
ROE Pal M pee wis ce Cee wile TE es ae tee 85-86 Ty » eee ee hs 
BO GAS M sis Sib Bed Ge BRAS bs ae 86.60 | 3.50 | 3.80] .. K 
SOP SIREN vhs ay, (ag Icky Gedo tee Wis eee 86.08 | 4.3 8-614 a - 


ollie tn eel a ot a | a “er Fe ee 
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Milk Analysis. — Meg. -- ( Continued.) 





5 a |g 

DATE. 3 =| A bp = 

S 5 Ra < 
vie CM te I SS a ee Pe 86.11 | 4.02 | 3.80 
CALS a aul Meets PgR ORe ihe ete al An oe See to fs Or sorte ection 
CEA SRDS Beat RRS Oe Pie a ee a ee S02 8045 2023 4 Sis. 
ME Is Goo cs no he, aida ick os Sto se ceidleial ee So 7pse 4. 800s, wc 
WERMIOVE Cl yok or os Bo 6. F< "40 a: oda tcle’b wie oad v's SOME Gn Mo Me Para 
DN MRRRMERE es Ec in oy re a cet aie co's o.ee'e. 86.06 | 4.20] .... 
ME MPR rare are oo din sche wis ee oie oc eta v0 86.41 | 3.69 | 4.05 
on. Bes OCR eit os eee ae 86.05 | 4.07 | 4.11 
LN an a 86.07 | 4.32 | 3.80 


We were unable to obtain full data for the whole period, on ac- 
count of the labor involved, so we were forced to select a few days 
from each period for a more complete record, and these days were 
taken toward the close of each period so as to embrace a time when 
the cows might be expected to have come under the full influence 
of the food consumed by them. Period III was necessarily short, 
as we had but a limited supply of the Soja bean forage; the other 
periods were, in our judgment, sufficiently long for our purpose. 

The scheme of our trial was to feed the same quantity of grain 


each day, so as to be certain to maintain the animals in condition, ~ 


and to this fixed quantity to add the various materials whose feed- 
ing value we were desirous of obtaining. 
The fixed ration in all the periods was four pounds of corn meal 


* and four pounds of wheat bran daily per cow. During Period I, 


air-dried fodder corn was added in such quantity as the cows would 
consume; in Period II, the same fodder-corn ensilaged ; in Period 
III, the Soja bean plant in a dry condition; in Period LV, the ordi- 


_ nary hay of the farm, largely timothy; in Period V, potatoes and a 


small quantity of hay. 

The first question that meets us is the change of live weights in 
the cows-under trial, and for this purpose we present a table which, 
by various calculations, seems to show that the weights remained 
tolerably constant, although when examined in detail we observe 
slight falling off in some of the periods, and a gain in others. 

Average daily weight of the two cows in pounds per cow: 











Periods. 
FE IL Ill. Vi, Vi 
For whole period..... Saree) FO 741 718 721 730 
Sibor direst tour days. .<.2.s.. 748 731 713 724. 740 
Fer last four days ......... 728 744 722 718 715 
Riobmrse alts Ar. oe) ode ce - 442 736 713 723 736 


Horvsecond half... °s. 2. ds <. 726 746 792, 719 724 
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This table indicates that, so far as the maintenance of live weight 
was concerned, the ensilage was superior to the same raw material 
air-dried ; that the fodder corn in the quantities fed was the superior 
to hay; that the Soja bean was a nutritious food, and that potatoes 
were of inferior value. The quantities fed were not, however, 
true equivalents, and the results gained must be interpreted accord- 
me the conditions of the experiment. 


e will next call attention to the apparent result of the rations -~ 


used upon the milk yield, calculated in like manner in order to 
bring into view the fluctuations which are seemingly dependent 
upon the food. 

Average daily milk yield in pounds per cow: 


Periods. 
if II III. IV aes 
For whole period ...... 18,11 -).1919,.-° 19.72 S36 eee 
For first four days ..... 19.14 17.62 19.49. - 19-417 99302 
For last four days...... 17.42. -.19.52- “19.74 Sie 
Morairst Nadie fs ks s ww whe 18.84 18.75 19.48 19.03 —_ 18.86 


For second half........ 17.387 19.61 .-19.96 A739 


This table clearly shows that under the fodder-corn feeding, 
Period J, there was a gradual falling off in milk, as also under the 
hay feeding, Period Ly, and the hay and potatoes, Period V. On 
the contrary, under the ensilage feeding, Period HH, the milk in- 
creased, as it did also while the Soja bean was being fed, Period III. 


In order to interpret these results it is necessary for us to inquire ~ 


as to the correspondences between the rations; this we may at pres- 
ent do with the weights alone, leaving the chemical analysis for 
after consideration. 

Average daily weight of food per cow in pounds: 





Periods. 
if TL itt Se v. . 
Weight of food consumey. 30.82 74.80 30.39 25.07 60.38 
Dry matter of food..... 18:68. 16.97 © 20.71 720 36 eae 
Weater ‘drank :2200.0:5.564 49.70 8.67 48.86 60.10 392.67 


Water in food and drink,, 60.52 66.17 58.65 63.81 ‘73.71 


This table enables us to show that the less dry weight of ensi- 
lage, Period II, was connected with a greater maintenance of live 
weight, and a larger yield of milk than the larger dry weight of 
fodder-corn, Period I. It also shows that the 18.68 pounds of dry 
matter of the fodder-corn ration, Period I, was equal, if not.gu- 

erior, to.the 21.36 pounds of dry matter of the hay ration, Period 
V. The nearly equivalent dry weights of food in the Periods IV 


etal 
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and VY, indicate a low value for potatoes when fed in the quantities 
indicated. ‘The potatoes, indeed, seem to have a diuretic effect, as 
is indicated by the following table, calculated for each full period 
and which will be more accurately given in succeeding tables founded » 
upon observations of the four days while under the full influence of 
the food used. 

Excrement passed, pounds per cow: 





Periods, 
L I. tis ory eee 
Dung and urine ........ 47.82 48.65 (48.138 51.78 60.30 
yy. excrement’... 5... 5.94 5.35 6.33 8.76 7.33 


Water in excrement.... 41.88 43.30 36.80 48.02 52.97 
The influence of these rations upon the milk can be shown in 
tabular form, based on fourteen analyses during Period I, thirty-six 
during Period II, seventeen during Period III, twenty-eight during 
Period IV, and nineteen during Period V. 
Average daily milk yield per cow in pounds: 


Periods. 
ee Ti ae 
Pievumaner or milk. 0. 271 2.7 2.86 - 2.70 2.59 
Wreater Oui... 220.2. 15.40 16.42 16.86 15.76 15,04 
Juste t 9G 0 gaeaamene TSE, 1919 | 190.72) AS Absa Eee 


We thus note that all the apparent teaching of the experiment is 
that ensilage has a food value beyond that of the raw material of 
which it is composed; that with grain feeding, fodder-corn has a 
value beyond that which common experience gives it; that potatoes 
are not of especial value for feeding in quantity. We would cau- 
tion that our cows were Jerseys, and it is possible that with other 
breeds a different result might be gained, or possibly there is a dif- 
ference between individual cows. We hesitate, therefore, to gen- 
eralize, but will be understood as discussing only the facts of our 
experiment. 

Before proceeding further, we will mass the data which the more 
complete weighings of four days of each period (except Period III, 


which includes but one day) furnishes, and which will serve for a 


further discussion, to be based upon figures, which must serve as 
premises, and which we believe are as accurate as can be obtained 


‘with our facilities, which include all that forethought and opportu- 


nity could supply. 
ies 


» 
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For four days of each period, (except period III, one day) : 


Periods. 
Daily in lbs. —_———_ TF 
I II If. IV Vv 

Average weight per cow........... 728 747 725 718 715 
Average weight of food consumed.. 984.65 78.00 25.37 26.37 61.43 
Average weight of water drunk .... 48.30 3.82 50.25 62.62 32.60 
Average weight of dung............ 39.74 33.83 29.81 45.49 42.48 
Average weight of urine........... 11.37 13.27 11.00 8.70 20.87 
Average weight of mil. ........... 17.41 19.55 20.22 17.87 15.95 
Average weight consumed : 

DP CI MAUR. «5 05 «wd cowtcele wars 18.70 17,22 20.17 19.00 17.31 

PaeVALOT; Sb cus hoes ice owe ee ees 63.95 60.78 56.75 65.02 72.01 
Average weight passed ; 

Per CU OP Nine Utd 4 los oe cen 6.35 5.18 5.98 9.17 7.70 

of water in dung and urine........ 44.77 41.93 34.83 45.01 59.65 
Average weight yielded : . 

GLY Y ALR oe so rg ss oecr oe We ae 2.60 2.76 2.98 2.57 2.32 

of waterin- milk woo... wee ees 24.81 17.29 17.24 15.30 13.63 
Total dry matter: 

COUSUIIAQ 85s Los cieps cheesy Unies 18.70 17.22 20.17 19.00 17.31 

collected in dung and milk........ 8.95 7.94 8.96 11.74 10.02 
Total water : 

POMBUUTEKs 4 nts wan aca eee tbe 63.95 60.78 56.75 65.02 72.01 

collected in excrement and milk.. 59.58 59.22 52.07 60.31 69.28 
Total dry matter retained, lbs ...... 9.75 9.28 11.21 7.26 6.29 
Total water retained,lbs........... 4.37 1.56 4.68. 4.71 2.78 


When we have the weights of the food fed, and of the dung ex- 
creted, we can analyize both in the same way, and thus determine 
the quantity of each nutrient which enters and leaves the body, the 
difterence between the total amount of the dry matters in fodders 
and dungs giving very approximately the amount that has been 
digested. Let us then observe whether this process will give us in- 
dications of the feeding values of our rations, leaving to another 

place the consideration of the component parts. 








Periods. 
f tif 28h cies Eee Ti se CL Ph 
ie 1 fe Tif. IV. We 
Dry matter consumed, lbs .......... 18.70 17.22 20.17: 19.00 VES1*. 
Dry dung collected, lbs.............. 6.35 5.18 5.98 917 7.70 
Difference, or digested, lbs.......... 12.35 12.04 14.19 9.83 9.61 
ParacuD. isa ces ot es cece ay al Mater Toate 66. 70. 70. 52. 55. 


Before passing to the consideration of the digestion of the com- 
ponent parts of the foods, it may be desirable to eall attention to the 
reliability of some of our methods. Excluding period III from 
our consideration, as of being continued for too short a period to 
secure proper results, we may call attention to the uniformity or lack 
of it which exists between the averages of two adjoining periods 
within each trial, as it will thus appear whether the preceding food 
has been eliminated from the intestines of the animal. 
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Daily ranges during portions of periods. 


I. I]. 
“Jan. ~ Jan. Jan. 31to Feb. 
z 17-20. 21-24. Feb. 3. 4-7. 
Av. weight of cow...:...... 726. 728. T45.. TAT. 
“ weight of food consumed 31.2 34.6 (78.0 78.0 
“ weight of water drunk... , 41.4 48.3 5.4 3.8 


“ weight of excrement.... 51.3 51.1 49.4 47.1 
Beewereitcot milks: 0. .;..  LT.5 17.4 20.3 19.5 


IV, V 
og Wie NEP RN EP. =a oe 
: Feb. Feb. Mar. © Mar. 
. 22-25. 26-29. 6-9. 10-13. 
uve WOIOlit- Of COW.......~:. TE: 718. 726. 115. 


“ weight of food consume 25.3 26.3 62.2 61.4 
“ weight of water drunk... 62.3 62.6 28.1 382.6 
“* weight of excrement.... 54.6 54.2 54.2 63.3 
peewermnt.of milk... ..'... ---18.0 17.8 17.8 15.9 


The correspondences between the second and third four days of 
each period seem as close as could be expected, and seem to indi- 
eate that our method of taking four day periods is a reliable one. 

It may be of interest to note the individual variations between the ~ 
cows, and we, therefore, present some data which cover the four 
days of the periods (except Period 3, one day) during which the ex- 
crement was collected separately. 


[. rs Til. Ve Vis 

Daily average Jem. Meg. Jem. Meg. Jem. Meg. Jem. Meg. Jem. Meg. 
Weight of cow, Ibs....... 704 752 715 778 698 158 690 745 689 Gye 
Food consumed, lbs..... 38.0 31.3 78,0. “78.0 # 24.8 = 25.9- 26.7 °26.0 --61.0°. 6138 
Water drunk, lbs........ 51.2 45.4 4.3 SIS@ Dita. 240e2 ae 62.9>—- 02.47) Shon roach 
BUT LO Stes secs coe ia olk's @ 45.0 34.4. $4.0. 33.% 29.9. 29.7 45.4. 45:5: 41.5 — 43.4 
ME TUENO SLORY Nige-s.c sfo.s.urs ec oe NOT ie 12 ee a aes be LO Dee LED 9.1 8. 19.1 wae 
4 


LOG) Seg | Sey ee 20.0 14.8 21.6 17.5 22.6 17.8 19.5 16.2 16.4 


Calculating these tables upon the dry matter received and passed, 
we have: . 


Daily dry 

Food consumed, lbs......... 193552 179. A178 017-3) -— 2021) « 20.83 © 20:34 21830 16 0seS0 
Dung passed, Ibs............ Oe 5.6e 4-5. De 85.2 )> Ste 6.2 9.1 9.2 ayer See: 
Milk yielded, Ibs........ ... Sete LARA A La Oy 0B, 4 ee BaD Le Ol cer kee. cet 

Per cent of dry dung to dry 
DOG Mest oie. PA Se ne 5.9 381.7 31.8 380.0 28.3 29.8 448 50.2 46.9 43.3 

Per cent of dry food to 
weight of cow............ 2.63 2.24 2.42 2.22 2.88 2.76 2.94 2.45 2.82 . 2.37 


These figures justify the belief that the two cows were well se- 
lected for the experiment, and a study of the differences must give 
additional confidence to our results based upon the averages of the 
BWOoS 

We may now inquire as to the digestibility of these various ra- 
tions, the amount of grain fed being uniform during each period, 
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namely, four lbs. corn meal and four Ibs. wheat bran per cow, and 


the rations being in materials as below. 
Period I. Grain and fodder corn. 


A a ee ge 
EL ee ee 
: r4 : > rs ‘ 
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we 3 
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*: Il. Grain and same fodder corn ensilaged. 
III. Grain and Soja bean fodder. 


ss IV. Grain and hay. 
ce V; Grain, hay and potatoes. 


4 ” - ah 
Digestion of component parts of food: 


Perriop I. 


Grain and Fodder Corn. 




















Jem. 
Alb. Crude fiber. Nit. free Fat. 
extract. 
Daily food and water, Ibs........ 1.90 5.12, 10.78 67 
BO MALY OUND. DS. is sie sec p nies AY .80 2.00 3.83 HS 
Difference, or digested, lbs....... 1.10 3.12 7.40 50 
Difference per cent............. 58. 61. 69, 
Meg. 
Alb. Crude fiber. Nit. free Fat. - 
extract. 
Daily food and water, lbs........ 1.82 4,52 3:89 6 Too 
aviysmune, abs cals. Yo ena, 67 1.48 2.76 sie hoes 
Difference, or digested, lbs...... 1.15 3.04 7.13 AT 
Difterence pér cents: (22.06... 63. 67. 72. 76. 
Prrtop II 
Grain and Ensilage. 
Jem. 
Alb, Crude fiber. Nit. free Fat. 
ats extract. 
Daily food and water, lbs........ 1.67% 3,99 9.59 1.08 
Hate Gun P lbs... eae ace ass cas .63 1.48 2.40 14 
Difference, or digested, lbs....... 1.04 2.56 7.19 94 
Ditierencé per cent......... eaten . 64, 75. 87. 
Ree Meg 
Alb, Crude fiber. Nit. free Fat 
extract, 
Daily food and water, lbs....... Se iy Gee oy 8) 9.59 1.08 
Dany dung, lbs... yeas fens Re ae 64 1.39 2.46 15 
Difference, or digested, ibs go: 1.03 2.60 : 7.13 93 
Ditkerence “per Celtbo,. sve See 62. 65. 74. ~ 86. 


‘ 
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Periop III. 
Grain and Soja Bean. 


























Jem. 
Alb. Crude fiber. Nit. free Fat. 
extract. 
Daily food and water, lbs.....:.. 2.36 4.28 11.28 52 
UCPC OLDS, so sca coco a ord eee 64 1.87 E.OG! 324.16 
Diffeyence, or digested, lbs...... AG ay 2.41 9.27 .36 
merienciice, per CONG si... ose. ss 73. EDO pet oy Oe. 69. 
Meg 
Alb. Crude fiber. Nit. free Fat. 
extract. 
Daily food and water, lbs........ 9.48 4,51 11.57 58 
MPEP SIDES. see vo ge ae ae 12 = =—-2.02 2.02 18 
Difference, or digested, lbs....... Bee 2.49 9.0 35 
Difference per cent............. 70. ate 82. 66. 
Prriop LY. 
Grain and Hay. 
Jem. 
Alb, Crude fiber. Nit. free Fat, 
extract, * 
Daily food and water, Ibs........ 1.86 6.42 12.38 67. 
BretIVRCGNO LDS... fo ek ea ew a's 87 3.20 4.03 .26 
Difference, or digested, lbs....... 99 3.22 8.35 Al 
Difference per cent......... Ree ten, Ole 50. 67. 60. - 
Meg. 
Alb, Crude fiber. Nit. free Fat. 
extract. 
Daily food and water, lbs........ 1.84 6.23 12.12 66 
Daily dung, lbs...... SEO aE ae Le Eg he, 3.41 3.98 25 
Difference, or digested, lbs....... 1.05 2.82 8.14 AL 
djiterence per .cent.... 0... 2.6 6 57. 45. 67. 62. 
Prriop V. 
Grain, Hay and Potatoes. 
Jem. 
Alb. Crude fiber. Nit. free Fat, 
. extract. 
Daily food and water, lbs........ 2.12 2.23 14.39 38 
Peter LD G2. 's°. ve. aa oc svey see 1.05 1.54 3.67 22 
Difference, or digested, lbs....... 1.07 .69 10.72 16 


Difference per cent........... Me Ol 31. 74, 42, 
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Meg 
Alb. Crude fiber. Nit. free Fat. 
. x ) extract. 

Daily food and water, lbs........ 2.18 2.27 14.71 40 
Pa lyse el decks ay 5 vite owes 92 1.61 3.92 24 
Difference, or digested, lbs....... 1.26 .66 10.79 16 

Buoiierence: per-cent.-... vcvaers ae 58. 29. [3 ea 

gisig 


We may now group our results in order to bring into view the cor- 
respondences between the results from the two cows. 


Digestion percentages of the rations. 


I, II. III. IV,. Vi. 
Jem. Meg. Jem. Meg. Jem. Meg. Jem. Meg. Jem. Meg 
Adbnminoid.4% 23. .6 58 638. 62 62 .7%73.70 58:57 (95158 
rude fiber:,.¢..¢... 61 67 64.65 (56.55 . 50 45 sieaiegyg 
Nit. free extract...... 69 72 %5 T4 8282 67 67 #£x2474 T 
"TEA Fy eee ane a i a RS 7 7 87 86 69 66 60 62 £42 40 


a 


Digestion percentages of the ration. Average of the two cows. 


pe aie L tie) 1 IV, Ve 
BAT DUM GLU) 2s asin shee bees ane ate ees 60 62 71 5D ae Oe 
Crude fiber....... ERE RON ar 09S: 64 64 55 4'7 30 
INA tree: extracts 4 «cee ee cee e 70 74 82 67 13° 
© APS Mh es apa ena aR Es. PR [5 86 67 61 4] 
Povakiry matter. 4:5 o% «ase sents 66 70 70 52 55 


In order to determine the digestibility of any component of the 
ration, we must know the digestibility of one of the foods, and by 
subtraction obtain the digestion value of the other. Using the 
German figures for the digestibility of the grain fed,* we can form 
the following provisional table: 


*It is probable that by using the German results, we are reducing the apparent 
percentages of digestion in our trials, as there is indication that the figures 
taken for the digestion of the grain are in excess of the real digestion in our case. 


<< 
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45 
Prriop. I 
Alb. 
Fed, in fodder corn, lbs.......... 99 
Baeht 1bs.erain, Ibs..... 2.0.2.0 .88 
MEAL ds eke very 4 1.87 
Piinewexcreted, Lbs... 6. esse o's 13 
Total digested, lbs.......... 1.14 
Digested from grain, as per German 
BS ccc 8 5. gitcd +5 0.2 «0s .65 
Digested from fodder corn, lbs... 49 
er cent digested...-....... 49, 
Periop II. 
Alb. 
Hegeim, enslave, Ibs. s.5 62... ese 19 
Hight lbs. grain, lbs........... Be ee OS 
BG Ohi. : ster d edd Wee (claig 1.67 
WE OXUTCLEG. 8. oc. ae ees Fels .63 
otal divested;‘Ibs: 2.0.2... 1.04 
Digested from grain, as per German 
SUS ES we 65 
Digested from ensilage, lbs.......  .89 
merecent digested «......°'. 49, 
Perriop III. 
Alb. 
Fed in Soja bean fodder, Ibs...... 1.50 
magne tbs. pram, lbs.is.ics see... .88 
2 CL ae 2.38 
biimrcexcreted, lbs... 4.06 esn .68 
Total ‘digested, Ibs.......... 1.70 
Digested from grain, as per German 
BREE, 665 8. OG sigh hs aie br, 65 
Digested from Soja fodder....... 1.05 


Per cent digested........... 70. 


Crude fiber. Nit. free 


4.34 
49 





4.83 
1.74 





3.09 
18 





2.91 
67. 


Crude fier. Nit. free 


3.50 

49 
3.99 
1.41 


2.58 
18 





2.40 
69. 


Crude fiber. Nit. free 


3.90 
AY 





4.39 
1.94 





2.45 
18 


2.27 
58. 


extract. 


5.77 
4.54 





10.31 
3.04 


7.27 
3.77 


3.50 
61. 





extract. 


5.05 
4.54 


9.59 
2.43 


7.16 
3.77 


3.39 
67. 





extract 
6.86 
4.54 





11.40 
1.99 





9.41 
3.77 


5.64 
82. 


Fat. 


Ot 
.28 
65 
16 


———$—$———— 


AQ 
-.22 





20 
(OFceK 


Fat. 


80 
.28 


1.08. 
14 


94. 


bo 
bo 





90, 


Fat, 


24 
28 


2 
17 


35 
22 
13 


° 2 A AS ie, * eee oe 
-<— gan hi POS ee ae 
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Perrtop. IY. | 
Alb, Crude fiber. Nit, free Fat. 
extract.  . 

HAGAN SAV, AUS dees Ais ke Ore ee +s as 5.83 (.Uiiscarees 

Hight lbs. grain, Ibs............. .88 49 4.54 .28 

Fed total, lbs....... Bec eres: 1.85 6.32 12.25 .66 

anne excreted, ibs: .2:.. 2 Se68 .83 3.30 4.00 25 

Total digested, Ibs.......:.. 1.02 3.02 8.25 Al 
Digested from grain, as per German | 

baplesrd ae esc ae sae ane 65 .18 3.77 22 

Divested from hay.... 23s... OT 2.84 448 19 

Perscenicre wee een k Sees we 40. 49. 58. 50. 
Prrtop V. 


On account of the amount of waste, or unconsumed ration, we find 
ourselves unable to distribute the amount of albuminoid, etc., con- 
sumed among the component parts, and hence we cannot even ap- 
proximately figure the percentage of digestibility of the potatoes. 


Taking the average weight of the two cows for the four days pre- ~ 
ceding the digestion trial, and during the trial, we note a close ap- 
proximation to maintenance as follows: | 


Periods. 
“ Re 
Average weight per cow for. 
Four days preceding, lbs.... 726 745 722 719 726 ~ 
Four days of trial, Ibs...... 728 747 725 718 715 


We may hence assume with considerable probability, that upon 
the whole a maintenance weight was retained, and the various quan- 
tities of foods were near equivalents. Under this assumption, we — 
can form the following table: 


Periods. 
COL Adi 0 ae 
Av. weight of food consumed, lbs. 34.65 78.00 25.387 26.37 .61.43. 
Subtract weight of grain fed.... 8.00 8.00 + 8.00 8.00 8.00 
CETLC EL CEN, We Saal ppp Hs ats Sueall ee fc 26.65 70.00 17.37 18.87 53.48 


This interprets that about twenty-six pounds of fodder corn was 
the equivalent of seventy pounds of ensilage, or seventeen pounds 
of Soja bean, or eighteen pounds of hay, or about four pounds of 
hay and fifty pounds of potatoes, etc. Expressing these results in. 
tabular forin. 


* One day only. 
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100 Ibs. hay was the equivalent to 145 lbs. fodder corn. 

100 Ibs. hay was the equivalent to 381 lbs. ensilage. 

100 lbs. hay was the equivalent to 94 lbs. Soja bean fodder. 

100 lbs. fodder corn was the equivalent to 262 lbs. ensilage. 

100 Ibs. fodder corn was the equivalent to 69 lbs. hay. 

100 lbs. fodder corn was the equivalent to 65 lbs. Soja bean fodder. 
100 lbs. ensilage was the equivalent to 38 lbs. fodder corn. 

100 lbs. ensilage was the equivalent to 26 lbs. hay. : 

100 lbs. ensilage was the equivalent to 25 lbs. Soja bean fodder. 


In using the results of this trial, it must be borne in mind that 
fodder corn, although a well known food, is yet of very indetermin- 
~ ate composition on account of the various stages in which it may be 
harvested, as also from its hygroscopic properties. In some experi- 
ments by Professors S. W. Johnson and E. H. Jenkins fn 1874 and 
1875, attention was called to this hygroscopic property of maize 
fodder, the field cured fodder, November 11, containing 27.59 and 
26.92 per cent water in two samples, and in barn, February 8, con- 
taining 53.76 and 54. 95 percent water. As these examples were 
from a similar variety of corn to that used by us, stored in like 
manner, and harvested as near as can be ascertained in nearly the 
same condition of ripeness, it may be well to compare the analyses. 


Water. Ash. Albu- Crude Nit.—free Fat. 

minoid. fiber. extract. 
In barn, Feb. 8, 1875. Johnson. . 53.76 3.04 3.18 18.51 23.22 0.99 
Another *sample...:....6-.0--: 54.95 2.24 2.34 15.52 24.29 0.66 
In barn, Jan. 21, 1884. N. Y. Sta. 56.49 2.71 3.40 15.46 20.64. 1.30 


The same calculated dry: 
Ash. Alb. Crude Nit.—free Fat. 


fiber. extract. — 
Jonnson. 1875, No.1...... 6.57 6.87 34.19 50.23) o> Qe 
Johnson.,1875, No.2...... 4.95 5.19 34.45 53.95 1.46 
Week amuation, 1884.0... 4 6.23 V7.81 35.54 47.44 2.98 


The same remarks as to the inequality of fodder corn analyses 
apply to ensilage in so far as the difference in samplings: thus in 
- 1882 silo, the New York station analyses of samples taken February 


15, 1883, and March 29, 1883, were: 
Water. Ash. Albu- Crude Nit.—free Fat. 
minoid. fiber. extract. 


Ensilage: February 15........ 13:61.) >1,00-- 1.60 © =: 7.10 10.22 97 
Ensilage: March 29........... 82.35 1.05 .87 5.87 8.72 1.14 


The same caleulated dry : 
Ash. Albu- Crude Nit.—free Fat. - 


minoid, _ fiber. extract. 
Ensilage: February 15.... 6.99 7.50 33.20 47.78 4.53 
Ensilage: March 29...,... 5.95 4.94 83:27 49.38 6.46 
‘ Water. Ash. Alb. Crude Nit.—free Fat. 
fiber. extract. 


Ensilage: January 25,1884... 84.58 91 t.13 5.01 1224 “<1 16 
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The same calculated dry: 


Ash. Alb. ‘Crude Nit.—free Fat. 
fiber. extract. 


Ensilage, January 25, 1884.. 5.92 7.381 32.48 46.84 7.45 


The variation that may occur between various analyses of ensilage 


are given by Professor Johnson, from seventeen analyses, as follows : 
Water, Ash. Alb. Crude Nit.—free Fat. 
fiber. extract. 


Minimum in 17 cases.......... 74, 2 0.8 0.9 4.7 7.0 0.3 
Maximum in 17 cases......... 84.9 1.8 1.9 7.9 13.0 0.9 

The difficulty. of sampling such a material as fodder corn or ensil- 
age so as to study the chemical changes which take place in the silo 
seems insuperable with our present methods, for Professor Johnson 
finding a difference of 3.39 per cent in the albuminoid of two dupli- 
cate samples of the dry material of fresh fodder corn, wisely comes 
to the conclusion that “these analyses demonstrate that this method 
of working is incompetent to give any clear notions as to the 
quantity or even as to the kind of changes that go on in the silo.” 

Our own analyses of ensilage of 1882, gives, as is noted in the 
preceding table, a difference of 2.56 per cent between the albuminoid 
of two samples of ensilage from the same silo, and corroborates Pro- 
fessor Johnson’s conclusion. We, however, give the result of analy- 
ses of the fodder corn and the same ensilaged, and Professor 
Johnson’s results for comparison, as indicating changes without 
proving the same for the reasons given. 


Calculated dry : 
Ash. Albu- Crude Nit.—free Fat. 
minoid, fiber. extract. (Ether extract.) 
Fodder corn, N. Y. Station, 1888. 6.23 7.81 35.54 47.44 2.98 
Same ensilaged, N. Y. Sta., 1883. 5.92 7.31 32.48 46,84 7:45 
Fodder corn, Prof. Johnson, 1881. 6.77 11.95 32.62 47.20 1.46 
Same ensilaged,Prof.J’hns’n,1881. 7.42 11.25 32.88 45.50 3.00 


The hay used in our experiments was of mixed grasses, some 
weeds, Timothy grass rather predominating, cut early. Our analysis 
indicates poor quality, as may be seen from the following compari- 
sons : 


WATER FREE, 


Albu- Crude Nit.—free 
Ash, minoid. fiber. extract. Fat. 


Dee eCetA LION NAY !.. ise one soe es sein 5.83 6.06 +36.89 48.79 2.48 
Average nine analyses timothy hay (Conn. 
RAS aap Ate cps ge Ge ex'¥ in & ite bce omg TEL 4.47 TAL 33.45 53.03 1,94 


The potatoes used in our trials were small potatoes, White Star 
variety, the refuse of our crops, and just such as would naturally be 
fed ; the analysis differs somewhat from what would be yielded by 
merchantable potatoes on account of the greater quantity of skin in 
proportion to interior. 
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Albu- Crude Nit. free 
Water. Ash. minoid., fiber. extract. Fat. 
N. Y. station, 1883, small 
potatoes, White Star.... 78.88 .89 2.298 .61 17.27 .07 
Washington market, C. 
Richardson, Norfolk ... 77.61 .96 1.32 .28 19.69 .14 
Washington market, C. 
Richardson, Early Rose. 79.69 .82 1.14 .48 17.75 .12 | 


In Bulletin No. 3 of the Agricultural Experiment Station, Uni- 
versity of Wisconsin, are the results of digestion experiments with 
sheep. With the exception of our digestion experiment with fodder 
corn and ensilage, these are, so far as we know, the first trials pub- 
lished in this country, and hence we incorporate the results, along 


with our own, in tabular form, as below; 


AMERICAN DicEsTIon EXPERIMENTS. 


PER CENT DIGESTED. 


Albu- Crude Nit. free 
minoid. fiber. extract. Fat. 


. Corn fodder, milch cows, N. Y. station. 49 67 61 73 

. Ensilage, milch cows, N. Y. station.. 49 69 67 90 
. Soja bean fodder, milch cows, N. Y. 

Beer a ig On eRe te le se 70 58 82-54 
Meadow hay, milch cows, N. Y. 

BM 2's hoa PSs viole aces, as 49 49 58 50 

. Clover hay, sheep, Wis. station ..... 49 47 57 42, 


. Malt sprouts, sheep, Wis. station .... 80 34-0. 69 e100 
. Cotton seed meal, sheep, Wis. station. 89 0 69 100 


Frrpine EXPERIMENT. 
Influence of acid and putrefactive food — Brewers’ grains. 


At the request of Hon. J. K. Brown, Dairy Commissioner of the 
State, we undertook a series of experiments upon. the effect of feed- 


ing brewers’ grains to milch cows, with special reference to the 


effect upon the milk when fed in an acid and putrefactive condition. 

For this purpose, two Jersey cows, Jem and Meg, were removed 
from the pasture to the experimental barn on September 16, and 
after being fed awhile upon hay, were subjected to the feeding of 
brewers’ grains in as large quantities as they could be induced to eat, 
with the expectation by injudicious feeding to magnify any ill effect 
of the food, and thus producing recognizable irregularities in the 


~ milk yield, milk composition and properties. 


The feeding of the grains commenced on Sept. 26, and the record 
of the condition of the food at variable dates herewith given : — | 
Sept. 26. Sweet in general, but mouldy at the surface where ex- 
posed to the air. 
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Sept. 29. The grains very mouldy and give off a disagreeable 
~ odor. 

Sept. 30. The grains alive with maggots in the upper portion ; 
apparently too hot below for the maggots to exist. | 

Oct. 2. The grains sour and maggoty. 

Oct. 8 The grains more offensive and sour in odor than eyer. 

Oct. 6. The grains fed to-day were in somewhat sweeter condition 
than those fed for the past two days, owing to their being dug from 
down into the box, below the maggots and dry state. They were 
somewhat acid, rather than sour or mouldy. 

Oct. 8. The grains are sour a short distance below the exposed 
portion, but are otherwise clean and much relished by the cows. 
That portion exposed to the atmosphere is blackish, dry and mag- 
goty. 
~ Oct. 11. Started in upon a new lot of grains. The grains on the 
surface very rotten, black and disagreeable, but three inches down 
were in white condition. The black and the white were fed mixed. 
Meg does not relish them: Jem does. 

Oct. 15. The grains very offensive in odor, caused by a decayed 
maggoty portion from the surface, that was as usual mixed with the 
rest. 

Oct. 16. The grains very offensive to-day. 

Oct. 20. The grains have an odor resembling sauerkraut, very 
strong. 

Oct. 26. The grains no worse in quality than heretofore. 

Nov. 1. The grains are offensive in odor when lony exposed, as 
on top of. barrel. 

Noy. 2. The grains more offensive to-day than at any time since 
feeding, being putrid in places. 

Noy. 3. Grains as yesterday. : 

-We were unable, as it seems, to keep up a continuous grains feed- 
ing, without the addition of hay. The idea, however, was kept 
predominant, of feeding as little hay as possible. Hence the grains 
were fed in such quantities as the cows would consume, and after 
the grains were eaten hay was fed in like manner. The first effect 
of this system was to produce a satiety in the animals, from which 
_ they finally recovered, and at last became habituated to quite a 

regularity in the quantity both of the grains and hay hich were 
consumed. Nine days of hay feeding, as will be observed, preceded 
and followed the experiment proper, that of the grains, whereby we 
have opportunity for measuring changes which intervened. 

The cows selected had been at pasture during the summer, with- 
out grain, and were removed froin the pasture at once to the experi- 
mental barn. | 

Jem is about four years old, and had a calf October 24, 1882, and 
December 20, 1883, was bred March 31 and May 8, and is hence due 
to calve January 5 or February 11,1885. She arrived at the station 
November 30, 1882, and went dry November 24, after yielding 4460 
pounds of milk. With her next calf, December 20, 1883, she gave up 


i: 


— Ft —> 


NOE oes) } 51 


_ to September 16, the beginning of the experiment, 5,472 sunds of 


milk, upon September 16 yielding seven pounds fifteen ounces. She 
weighed 569 pounds on arrival November 380, 1882, and 620 pounds 
April 19, 1882; 701 pounds on January 11, 1884, and 716 pounds 
September 1, 1884. 

_ Meg is about six years old, and had a calf. December 4, 1883, and 
again January 7, 1884. She was bred April 5, 1884, and is hence 
due to calve January 9,1885. She arrived at the station November 
30, 1882. From her calving December 4 to her drying off Novem- 
ber 24, 1883, she yielded 5552 pounds of milk. Calving again Jan- 
uary 7, 1884, she has yielded up to September 16, the date of this ex- 
periment 4385 pounds, yielding on September 16, nine pounds six 
ounces. She weighed 792 pounds on her arrival at the station Noy- 
ember 1882, and 676 pounds April 19, 1882 ; 809 pounds Januar 
11, 1884, and 786 pounds September 1, 1884. : 

The data obtained are given in the following tables : — 


TABLE. 





Weight of Food Consumed 
Dry Matter. 














Weight of Cows. Lbs. 
Lbs. Sale sk 
. Consumed, 
DATE. Jain ee Libs 
oO 
usps been) oie | | oF a 0 aoe 
erp tae ete) eS | PL ashe Nee 
BIGDGF GLE, Deidos os 716 786 MALMO T SEE vase Jace L Whats. Poieuateeuee 
ote eS eeee 713 fg ery PARTS. 96.) 284) 11 96? 3. eof 16:31 14 76 
BURA as de2% 726 801 "63 125.72 | .... 125.12 22.0 | 21.5 
tua os we 713 787 750 123.50 | .... |28.538 90. ER 20 <1 
De Ae Gaia 736 830 783 125.75 | .... {24.98 22:0-| 21.3 
LA Se a 750 820 785 121. 81°) 2... (20.58 18.3701 R6 
ee Bee 746 819 782 128.06 | .... [27.87 94..0:) 23.8 
Age. St aw ber dad 807 PID OSi BL re. ea lek oko 94 2) 2322 
Raa he sl és 743 821 782 198.93 | .... 128.56 | .... | 24.8 | 24.4 
2 ae ay ae 752 834. 793 115.37 126.12 (15.37 126.12 | 19.2 | 19.2 
i ee a 736 827 781 | 9.81 '40.16 | 9.68 |40.0 Peaks bere 
OL eA 754. 830 792 | 6.12 |67.0 6.93 '67.0 20.8 | 21.5 
DAS Sei Tle ea 736 818 TUTladas Rede co 56.31 .| 2174 18st 
Beaters sk 725 801 WOSal een aoa oct aeee 2. Oe can 
Oct. {  o: ale Se ea 680 769 WIR AAO Ost ee PL AOS 8.3 9.4255 
2 678 Widen OG) ler bese od 0 act ens 1 OURO 4.9 Alte 
Say ee ce ct 690 ete PSL Cee 126.0 ieee 6.0 5.4 
Ac, Stas 667 766 thei. 25.0 aes We 5.8 2.7 
SN SS he 651 728 689 | .. 35.0 2.0 1.41 8.2 2.0 
ir ot, «8s. ke 650 726 688 | .. 25.0 7.25-112.0 5.8 9.0 
ee es ane 635 750 692 | 6.0 {25.0 6.0 '27.0 11.0} 11.5 
3 ee eee 649 771 710 | 8.0 {80.0 8.0 (80,0 9.6 9.6 
te Se oe 646 765 705 | 7.0 {80.0 6.0 |40.0 13.0 | 14.5 
1 a 649 760 704 | 4.0 |25.0 4.0 {25.0 9.2 9.2 
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TABLE. — Continued. 





Weight of Food Consumed, 


Dry Matter. 
Weight of Cows. Lbs. “f 
Lbs. 
Consumed. 
DATE. Bee Mee. Lbs. * 
© . . ° 

Bye ro Ka Z a |? Sea 

fo] eR oR TP 8 ee ee 

s = < ce a a fH c) is = 

Det. el be cae, 1 650 | 755 | 702 4.0 |25.0 4.0 (25.0 9.2 9.2 
1 DR Ore Pett 640 748 |} 694] 5.0 120.0 5.0 120.0 9.0} 9.0 
LSS ates tds 649 747 | 698 5.0 |35.0 5.0 |85,.0 12.5 | 12%5 
eA Sie cietic ale 620 | 7221 671 6.0 (385.0 6.0-135.0 13.4.1 43:4 
Ih bet eee 657 | ‘759 708 6.0 |40.0 6.0 |40.0 14.5 | 14.5 
1s pace Re Ae 662 | 768 | 715 5.0 |40.0 5.0 {40.0 18.6 | 18.6 
Bertone ote 666 + 27572 |r 6.0 |40.0 6.0 |40.0 14:55) 145 
ACSA Fane 670 768 | 719 6.0 [45.0 6.0: 145.07 7 15.07% ioe 
POs Sia cea 679 | 755 |] 7171 6.0 !40.0 6.0 |40.0 | 14,5 | 14.5 
DO Reo abe 668 | 748 | 708 | 6.0 [45.0 6.0 |45.0 18.77) Aas. 
Poh ae ted 692 | 765 728 6.0 |50.0 6.0 |50.0 16.8 | 16.8 
ere? Tet 698 771 734 6.0 |55.0 6.0 [55.0 18.0 | 18.0 
OR Oe wit 701 770 735 6.0 |52.62 6.0 |55.0 17.4 | 18.0 
0 eee 700 | 775 737 | 6.0 185.0 6.0 155.0 13.4 | 18.9 
es a oN 699 |. 782 740 6.0 |55.0 6.0 155.0 18.0 | 18.0 
71 SO ROR 709 798 ¢- W51 6.0 |35.0 6.0 185.0 13 .4:) 4824 
af oi a Bo 697 | 775 736 6.0 [85.0 6.0 135.0 18345 234 
Dean ae a 699 | 784 | 741 4.0 |40.0 4.0 '40.0 12.7% | 12:7 
re A ee 689 "60-10 -°727. 1526.0 4000 6.0 |50.0 16.8 | 16,8 
Owmghst sak 697 77S e187 6.0 {50.0 6.0 |50.0 16.8.| 16.8 
BEG esa sre 693 775 734 | 4.0 |50.30 ; 4.0 |50.0 15.0 | 15.0 
Dense e iy. 703 Tt | > 189 6.0 118.7 | . 6.0 |84 6 9-4:7-18:3 
np PS eee 696 7170. = 738. | '6/07985:..6 6.0 |50.60 | 18.4 | 16.8 
1 ere ae 700 | 777 738 | 6.0 187.43 |. 6:0°81-43.1 18) 9Meiaee 
Ce 702 | V71 736 4.1730 4.... 117.0) se eee 
eas Se 727 1 27884 | 75T 1| s20 ao. wes ee «Nad A ea 
ee Se 737 808 | ~2%38 4 202045. i 1 2020 17-4 ice 
ater gtr hon 736 Sis or a2 es 22.0 18,8 | 18.8 
ae ace 753 811 BSc) LOM. ceed eo sy T7rieiei eat 
i AE ee 750 | 821 785 | 20:0 }-.... | 20.0 gy ge Pa ise! 
0 Ca F507 SOEs TST 200 ee 20.0 pam Repl bras 
AT S82 ont wes 7538 | 829 R912) 220.04 Ze 20.0 1713S 
Ue eS 750 2b <0 ewes 25.0 21.4 | 21.4 
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Water. 
ee Milk Yield. 
DATE. Jem. Meg. 


Ci Rase Sos ee 
Drank. |In food,| Drank. |In food.| Jem. |. Meg. Total, 


es | ts | ef FF, | 


lbs. 0z.\lbs. oz.|lbs. 0z.|lbs. oz.}Ilbs. oz.|lbs. oz.|lbs. oz, 


ROMS T fea s . chs ook ale 85 8 4 61 | 65 0 4 9 6 12 9-12-1608 
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EMME 3S ix'G'o Slee a ca 72 6 S72 W408 8 6 7. 11+) .10-11.1-18 6 
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Oe Brot cists oh 85 7 oad es 2 9 84° tte LOR 
AS phe SPS? ps ie 62 6 4 01.68 38 4 0 711 eT F# A959 
NS Ose oes ciate 109 0 Au t-|104-1 F Bu. 9 y (ray (id en Se Pa Ct ag: 
5 ae 106 8 4°2;91 4 4c} 8 0/12 61] 20 6 
DAME CTEe Sierercls ec cle BZ 0: |. 22. 3 1-666 1 22° 3 OOF eels: 2ietd 
Me Scat cae isk tay Oey. to 4-8. oo 1 9. OE 1St2h [428 ee 
AES NS Bag ea 407-821-523 "(840% 1°68.) 4°10 184)- 14-18) | 2hx8 
UCP a-< 6 eee) «oe Ooi ats OG | 2b TT 1 48 9 S77 18h" 7-1 b be ees 
Sara rails. c c4e cise 27 8 6% 45) 98554 O=: G2 -120 4 (214 20s) 226 4 

Oct. Se ae 81 0 eRe: Sd a3 8 ie BS £6 yey ¢ 610/14 1 

DMS oe ote P's s Sie Oe elGe Te) 87% G2 1555.3 5 10 Soo ee 
oT Ge ES ps eee Base oo coe Ol ibe bE € 9 0 8 15 | 17 15 
‘= a eae aaa 40 9/|19 2]12 6 8 9} ° 6 18 TAS t TA 
1 alae oe ae eal 26 9 | 26 8 | 28 0 a4 5 12 4 81/110 4 
coe ele ae 1Sy 245,194 Sal 83 2 2 A102 5 11 bt bh 9 0 
eee. Le, 81 4; 20 0] 26 6] 21 5 4 % 6c Peles 
We ae o's a a Sonne te coe 4b 10.76) 4283 4 5 11 solely AB hdl: Seat 
US eee Dee ost ea Oe 1S 82 8p ib Bayete 102 Se Cr Gated: 
ae ec eke CoD te lGe Gta. 1-19.28 6 8{1114]18 6 
ED ets on Fo oe. ADSST 319) 4 82t- 17 Bf 19: § Cin“? 40719 Eee 
Poeiaoers ce OA. AD eo 16e 0: 21-4 F 1-16 0 6°-6>) 10:18- | Eis 
[1h 8 Se ih ae Adio heir Ce SSIS hh. 10 8st 
1 1S Se aes Sone O ore Ok Pe 8.1 27-26 5: 18s foi 8c Pees 
“el ee ee ve elon? 6.1 B17 O 5 7. 10-108) °16.71 
Babee aa eos. ola, 3k: Agr genoa 1 OOF B16 4 6. 8! The bee g 
Bie eae otels ¢ sia... 395,27) ol. b2}-22 79-1 8f (5 6°13 ij-1L<-1 Ver 
BP cs o's 5 56% Soe 0" Bais § Ot Soe Repel Quieres 
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Evening’s Milk. 


Morning’s Milk. 
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The analytical data upon which the food is figured is: | 


* 


Hay. _ BREWERS GRAINS.. 
Calculated Calculated 
As fed. dry. AG féd.20" OT, 

RRR ro. rie wk ws AR ats ye meee ae Os 1408s ee 

PRE ee net, Sats 6.30 Leork 87 3.46 
POLOTIEMIEN OIG. sf ices ek els ce s 11.80 Tat 5.18 20.69 . 

MECC ADOT oO dis eres 98.22 33.02 BEE. 14.11 

Nitrogen, free ex......... 85.84 . 41.93 14.13). 2 56:51 

a eres, cle ea ows aad Ce scinguty ihe tg Tie 5.28 





100.00 100.00 100.00 100.00 — 


The hay was aftermath, with much clover, and was fine and in 
excellent condition. The grains as previously noted. 

We have two periods of nine days each in which the food was hay 
ad libitum, and these shall serve us for comparison. . The figures of 
these periods are herewith given: 


Sept. 17-25. Nov. 4-12. + 
Jem. Meg. Jem. Meg. 
Weight of cow, lbs...... peice (eal 805 739 810 


Weight of hay consumed, lbs. 25.8 25.4 20.4 | 20.4 
Weight of water drunk, lbs... 88.8 §1.6 63.0 - - 57.2 
Weight of dry food, lbs...... 22.1 Z1c6 17.5 17.5 
Weight of milk, lbs......... 7.60 10.78 4,46 6.81 


If we divide the period of trial into nine days intervals, we have 
two periods under hay feed exclusively, and four periods under 
mostly brewers’ grains feeding, one of which, the earliest, can be ex- 
cluded on account of its transition nature. The figures, however, 
show as below : : 


Daily av’g for the two cows; Ibs. wt. 


Weight 
Weight of water 
Weight ofdry infood Weight 
of cows, food. anddrink. of milk. 


pemeticos, ay. es. 2. 768 21.9 889 .9.19 
et Ole Cre fd bce gee os aa 723 7.3 52.3 8.03 
oy Rolle Ve Z0d. TRS RL. et Bat 
Bere Oe ee, T9622 216.8? 66.724 8.88 
er OG-NOviSak! occ ssc cose MST >" 1419. 648 7 OF 
Sioy eS SE Baie ee WEA VTS. 3° 68.0-sapeeeee 


We have thus our answer very plainly outlined: the feeding of 
the brewers’ grains was conducwe to tite flow of milk. 


—- 
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We observe in our nine days’ summary, and still more from the 
daily figures, that the appetite of the cows varied within large limits, 
and that there was a difficulty in getting sufficient dry food within 
them for the purpose of full maintenance or gaining weight ; for we 
observe that the live weight was greater under the hay feeding. 
It will, therefore, be well to reinvestigate the question of live weight 
in averages of shorter periods, in order to reduce the daily variations 
into‘an average which shall give us by inspection an idea of gain 
or loss. We will give the figures on live weight for three days’ 
averages: 


Average live weight in 3-day periods, 


Jem. Meg. The two. 

Lbs. Lbs. Lbs. 

Reet 7106 e net 718 788 753 
ob SAU ES Yee as | Sy renee 733 812 772 
Sioa cas ich te wig era es 742 816 7719 

Be Ot fe lela Weg ches os TAT 830 788 

HE PO —OCE. SL tes stele sa 8 714 796 755 
BRO yes clk ho y pleas 678 771 724 
OOS Ear ee eer 645 735 690 

RE oh Oh akan s alamo oe ate 648 765 706 
ORGS 6 Bi 02S Bey ae ie apie ee 646 750 698 
Jig C Sa a pean Se 646 750 698 
ae 1 9 i5 st eee HH feito Boy 760 716 
BMH ais whe tag a Ad fina es 686 761 723. 

Bi DEE Eig meaner an i7 700 776 738 

Eee Oye ele» ts by ala tetees 702 784 743 
ret) Lohse wiiet seers 693 772 732 
NOY 7 flO. yin eh SC Re, 700 TT4 737 
BR AO >. costes he as ie Mo nats 722 789 755 

Je Os 0S ape Rio 3S oD 746 815 780 
REL) 152). yo awa 2» his 751 827 789 


An inspection of this table shows us several periods, which may 


be separated as follows : 


Daily Average Average 
dry weight milk per 

- food. per cow. cow. 

PERIOD. Lbs. Lbs. Lbs: 
I. Gaining, Sept. 17-28....... . 21.2 773 9.80 
II. Losing, Sept. 29-Oct. 7...... 7.3 723 8.03 
qd ven, Oct. 8-16... . fixkeen 11.6 701 8.31 
IV. Gaining, Oct. 17-Nov. 3..... 15.2 731 7.94 
V. Greater gaining, Nov. 4-12... 17.5 775 5.64 


We see at once that period II was starvation diet, the natural 
falling off in milk between the periods considered as even, is about 
one lb,, and yet the milk yield nearly keeps up, while in the other 


) eel te Bes) re ee 


; 
‘ 
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periods it is more than maintained, showing the effect of the grains 
towards increasing the milk flow. 


Before using these figures it is necessary to offer some corrections, . 


which an inspection of our daily data will show at once to be justi- 


fiable. We note that the first influence of removal from pasture _ 


and a new food was to increase abnormally the amount eaten the 
first day, while using three days’ averages it happens that Sept. 29, a 


day of large grains consumption, is included in the next period,. 


thus increasing the amount of food eaten in Period IT, or the starvation 
period. That practically, notwithstanding the slight changes in the 
weights in groups III ond IV separately, yet practieally the two can 
be merged. We, hence, have for the purpose of our study, four 
eriods, [ and IV under hay feeding, II under starvation diet, and 
II, from Oct. 8, to Nov. 3, 27 days, as representing the effect of the 
brewers grains’. 

During the first four days of the brewers’ grain feeding, or Sept. 
26 to 29, we had a period in which a full feed of grains was con- 
sumed, and for the purpose of verifying our general conclusions, we 
can compare this period with the four preceding days on hay; thus: 


Average daily per cow: 
Consumed. Dry Weight Weight 


Hay. . Grains. Matter. ofcows. of milk 

DATE. Lbs. Lbs. Lbs. Lbs. Lbs. 
Sept. 22-25 ...... 26.3 ian 22.4: 780 9.83 
Sept. 26-29 ...... 7.8 51.8 18.6 778 12.96 


We see then, that when the cows ate a proper quantity of the 
grains that the effect on the live weight and on the milk yield was 
excellent, and that the falling from live weight afterwards may and 
probably did, arise from the unsavory character of the food which 
acted upon the appetite of the cows to prevent a full feeding. 

We will now present the averages for the four corrected periods, 
which we shall designate hereafter as A, B, C and D. 


Period B. Period C. Period D, 
Period A. Sept. 30- Oct. 8-Nov. Nov. 4-12, 
: Sept. 17-29 Oct.7Star- 3.Brewers Full feed- 
DAILY AVERAGE. ull feeding. vation diet. grains. ing. 
Lbs. Lbs. Lbs. Lbs. 
Py peeeiabiow 160.57. asi 2's 20.9 6.0 14.0 17.5 
Weight of cows.......... TTA. 716 722 175 
Weight of the cows first- 
MENURAN cerca. obo: + 6 as oe 752 736 706 760 
Weight of the cows last- 
four days..... BEOR As st os 786 697 736 788 
Weight of milk.......... 10.13 7.26 8.10 5.64 
Weight of albuminoid fed . 3.18 1.09 2.56 2.41 
Weight of Carbo-hydrates 
TENS aN aE 10.15 3.34 7.88 8.01 
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Examining this table, we note that there is a constant difference 
between the average weight of the cows the first and last four days 
of each period, in all but Period B which was starvation, showing 
about an equal gain; we note also that the average total weight is 
larger in Periods A and B under full feeding. These records in- 
dicate then, that under Period OC a maintenance ration was being 
fed, while in the Periods A and Da gaining ration. ; | 

We must hence come to the conclusion that the grains ure a 
valuable feeding material for maintenance, when fed with a small 
quantity of hay. . : 

For further confirmation we may refer to the first four days, on 
grains, as compared with the four preceding days on hay, where we 
find constant weight, with increased milk for the grains, the feed- 
ing ration being nearly equivalent; thus: 


Fed daily in pounds, 


Albu- Nitrogen, 

minoid free extract. Fat. 
Sept. 22-25. Hay..........0. 3.10 9.43 86. 
Sept. 26-29. Grains mostly... 3.40 9.57 .88 
Average wt. Average daily 
of cows. milk yield. 

Lbs. Lbs, 
Pept OO205 8 ONE a Ag Hokey ene 780 9.83 
Bei O— 20S, close e ae ie Cs, ss oe ee eee 778 . 12.26 


The first ration 26.8 lbs. of hay, the second rations 7.8 Ibs. of hay, : 


and 51.8 lbs. of brewers’ grains. 

During Period A 7 partial analyses of the milk were made, the 
average being 5.70 per cent of fat. During Period B, 16 partial 
analyses were made, the average being 6.91 per cent of fat, two of 
which analyses were of phenomenal richness, viz., 10.95 and 12.58 
per cent, for the morning and night’s milk from Meg. During 
Period C, 50 partial, analyses, and 5.91 the average fat. During 
Period D, 21 partial analyses, and 6.84 the average fat. 

These results can best be shown in tabular form : 


Fat by analysis. Butter by churn. 
Per cent - 

No of Per cent No of air dry 
analyses fat. churnings. butter... 
BeOMOU MATa, e . n § oo «1 euicee ij 5.70 7 4,20 
OTOL oss oe Visa assy x os Ree 16 6.91 14 6.39 
PPOrIOG hn tin aise a Sad, ps whats 50 50 48 5.44 
eOriOdL) pee siti h”, 3 g's ate 6:84 3 ee 7.39 


These average results do not indicate that the feeding of the 
brewers grains was detrimental to the quality of the milk. It may 
be well to supplement this table, however, with another, which shall 


q 
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express the actual amount of fat yielded per day, and butter churned 
per day from the milk during these periods, assuming that the aver- 
ae of the analyses represent the true character of the total milk 
yields : 


Average 
daily A verage 
Average amount daily butter 
aily of fatby recovered 
milk yield. analysis. by churn. 
Lbs. a Se ise 
Oh TL) See ee 10.13 9.93 6.80 
Remire  ieene he 7.26 8.02 7.42 
Period eee kre ee 8.10 7.66 7.05 
We aoe Lk Seas te 6 Sa sea 5.64 bch. 6.66 
ity 
eancn), Hay ration... 5.03 868. 7.88 7.70 6.73 
Cfebrewers Prains.. 2.3...’ 8.10 7.66 7.05 


If, however, the tables of daily analyses be studied, it will be seen 
that there was a greater variability in the product and yield of the 
cows during the grains feeding, than during the hay feeding, and 
_this effect of the feed may be as rationally attributed to the putridity — 
as to the specific action of the food. We may recall here that the - 
_injudicious feeding of the grains in the beginning exerted an ill effect 
on the appetite of the cows, but under continued and more careful 
feeding, the cows recovered, and the tendency was toward continued 
improvement during the whole of Period C, twenty-seven days. 

We are not justified then in assuming that this experimental trial 
shows definitely against the grains or the putridity even, in respect 
to the greater variability noted. 

In churning the milk of the various periods, it was very notice- 
able that under the hay feeding, or Periods A and D, the milk 
churned more quickly, a lower temperature was required, and the 
butter was in general of a better grain. - Our observations, therefore, 
so far as they go, are in respect to ease of churning unfavorable to 
the use of grains as a feed for cows whose milk is used for butter 
production. 

In respect to the taste, flavor, and appearance of the milk, and also - 
as regards keeping quality, no difference between the hay feed or 
the brewers’ grains fed milk was noticeable, nor as between the milk 
from the experimental cows and that yielded by the remaining cows 

of the herd, except during the starvation days of Period B. 

-. The conclusion must, therefore, be that so far as this trial indicates, 
brewers’ grains are a healthy and valuable food for milch cows, but 
that allowing them to become putrid is a mistake, as preventing the 
full feeding of the animal,and thus being counter to economy. 
The trial also indicates very strongly that the putridity of the feed 
was neither injurious to the cows, otherwise than as stated, nor in- 
jurious to the quality of the milk for human consumption. 


60 [ ASSEMBLY 


PHENOMENAL Mixx. 


The study of our milk experiments will be found in the report of 
the chemist. We would, however, call attention to a few abnormal 
results which have been observed. 

We have had three periods since station-work commenced, during 
which numerous analyses were made. The first included the mixed 
milk of four cows, two of which were Jem and Meg, whose milk 


was afterward kept separate. The average and extreme fat de- 


terminations are shown in tabular form. 


No. of Average fat Extremes. 
analyses. per cent. 





January 2— February 18, 1888, Four cows.. 47 5.09 4.47— 6.02 
January 21 — March 14, 1884. Jem... ... .. 76 1 116 5.27 ts 08 3.81— 6.57 
Meg. icic-aueenae 4,72) ~~ 3.49— 6.43 
September 21 — November 13, 1884. Jem... re 102 7.42 l 697 4.75— 9.64 
Meg ... 48 ~ §.20§ “" 2.74—12.538 

Wotal and'average var i sieve tsa-li cles 265 5.57 


We note that the average fat content of the milk of Jem and Meg 
during the winter months of 1884 was the same as the average for 
the herd for the winter months of 1883, and that the autumn milk 
of 1884 was richer than the winter milk. This is in accord with the 
general observation in practice, that the milk of cows increase in per 
cent of richness as the period from calving increases, and hence can 
have but little significance as respects the character of the food fed. 

We note, in addition, extreme variations between the fats of the 
various milkings analyzed. In 1883 this was 1.55 per cent, in the 
winter of 1884 2.76 and 2.94 per cent, and in the autumn 4.89 and 
9.79 per cent. This leads us to the recognition of what we may call 
phenomenal milk, and, for the purposes of examination into causes, 
we will take the analyses of Meg’s milk, morning and evening, of 
October 6, 1884: 


Sp. gravity. Total fat. Total solids. 
MONI S MI Sais ys st. Keke oases 1.0275 10.45. 20.01 
iventne a ymilke oa). ete soe 1.0253 - 12.58 21.43 


The feeding, live-weight of cow, and the daily milk. yield for the 
week preceding was as below: 


Dry wt. of food Wt. of water Morning wt.. Daily milk 


consumed. Ra eatte of cows. yield. 
ed. 
lbs. lbs. lbs. Ibs. OZ. 
September 30........ 0 28.4 801 14 0 
October ine ees 9.4 40.9 769 6-410 
ie ew 1 4.7 52.7 775 8 + 
Bese: 5.4 28.7 772 8 15. 
ase ae | 2.7 21.6 766 T 4 Be 
Dicile Meeee 0.4 24.0 728 4 8 
Gissiieeee 2.8 3 5 


40.5 726 
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The food was brewers’ grains, kept predominant, and, after being 
sated with the grains, which were in a stale and putrefactive condi- 
tion, hay was fed in such quantities as would be eaten. During the 
seven days 20.2 pounds of hay and sixty-eight pounds of brewers’ 
grains were consumed, and 236.8 pounds of water drunk, an average 
per day 2.9 pounds hay, 9.7 pounds of grains, and 33.8 pounds of 
water, the average daily product in milk 7.5 pounds, the loss in live- 
weight seventy-five pounds. 

But few analyses of the milk were made previously to this starva- 
tion period. On September 26th the morning’s milk yielded 6.64 
per cent of fat,and on September 29th 4.52 per cent. The next 
analyses of morning’s milk commenced October 1st with 4.438 per 
cent and continued 6.77, 5.538, 6.82, no analyses and 10.95 per cent. 
The average of forty-eight analyses, under various circumstances, 
September 17th-November 18th, morning’s and evening’s milk 
5.20 per cent. But one analyses of the evening’s milk made prior to 
the starvation period — this one, September 25th, giving 4.78 per 
cent. During the starvation period but two analysis were made, one 
on September 30th of 4.38 per cent, the other the phenomenal milk 
of October 6th, 12.53 per cent of fat. But on three days outside 
October 6th was the fat determined in both morning’s and evening’s 
milk, and in each case the evening’s milk was the richest in fat, the 
average for the morning’s milk being 5.30 per cent, and for the eve- 
ning’s milk 5.63 per cent. 

We have thirty-four fat analyses of Meg’s morning milk from 
September 26th to November 12th, exclusive of the starvation period, 
September 30th to October 6th. Arranging the figures of the star- 
vation period in order of magnitude, we can average the thirty-four 
analyses in numbers of greater or less, as below: 


Fat in morning’s milk. Of thirty-four other analyses. 
Starvation period. 
4.43 Eleven under 4.43 
5.53 | Twenty-eight under 5.53 
6.32 Thirty-two under 6.32 
6.77 Thirty-three under 6.77 
10.95 Thirty-four under 10.95 


The conclusion is hence undeniable that the milk was richer dur- 
ing the starvation period than at other times. 

Under these circumstances it may be suggested plausibly that the 
fat in the milk was being formed from the stored fat of the body, 
rather than from the food, and, indeed, this becomes certain when 
we examine other evidence and find a greater excretion of fat in the 
milk than the consumed food was capable of supplying. 

In our first report we gave an analysis of the mixed milk of three 
cows just landed from a railroad journey of two days, in which the 
fat was 10.50 per cent, and which we classed as phenomenal milk 
from fatigued and harassed cows. In view of this year’s results, 
with Meg under starvation diet, we may believe that it was rather 


crake 
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starvation as a primary factor than fatigue which produced the re- 
sult noted. | 

We may infer from this trial that the fat of the body is easier 
carried into the milk than the fat from the food-supply, and this leads 
to the practical conclusion that for butter-cows high condition at the 
time of calving is advantageous, and this idea seems to receive sub- 
stantiation from the general sentiment current with dairymen. 


DuPLICATES. 


In plat work, the first thing to consider is the equivalency of du- 
plicates. It is evident that if a greater difference in yield exists be- 
tween duplicates than occurs between two plats differently treated 
that the difference in yield cannot, in logic, be a measure of the 
efficacy of the treatment applied. It is also equally true that if two 
plats differently treated yield alike, this fact cannot be considered 
as measuring equivalency when two duplicate plats afford great 
variation in yield. If this be correct reasoning, it seems essential 
that we shall have some method whereby we can be assured of the 
equality of the land as respects its evenness of fertility, and for this 
purpose the first thought that suggests is that the amount of the 
preceding crop may serve as a guide. Jor the purposes of testing 
_ the question, certain plats of a likeness in preceding crop were taken 
for a study, and.planted with the same variety of potato, the cut- 


ting of the seed, distances of planting, time of planting, and treat-_ 


ment during growth carefully planned to be alike. 








VED, bey EER 
1883. 400 lbs. phosphate per acre. 1883. 400 lbs. phosphate per acre. ~ 
Early Amber Cane. Early Amber Cane. 
1131 Ibs. forage. 1131 Ibs. forage. 
1884, 400 lbs. phosphate per acre. 1884. 400 1bs. phosphate per acre. 
White Star Potato. White Star Potato. 
Single eyes. Single eyes. 
578 hills grew. 434 hills grew. 
Yield: Yield: 
Lbs. 02. Lbs. oz. 
546 8 merchantable. 294 4 merchantable. 
23 12 unmerchantable. 388 8 unmerchantable. 
570 4 Total. 332 12 Total. 


It may be at first suggested that the number of hills are not alike. 
Re-calculating, so as to include the missing hills, we have: 


Merch. Unmerch. Total. 

Lbs. oz. Lbs. oz. Lbs. oz. 

TLS tee eA hase ae Oe 546 8 OS aie 510 4 
ERE TES LO on Om eee 388 3 50. 18 438 0 
Ditkerende fects. oak eee t58° 5 133-94 
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Multiplying by twenty, to get the rate per acre, we note the dif- 
ference between these supposed duplicate plats to be 52.7 bushels of 
merchantable, or 44.1 bushels of total crop of potatoes. 

In E. 4 and E. 7 we have a still better test : 


Met bs 
1882. Sod. 


Li. 4. 
1882. Sod. 


1883. 400 Ibs. phosphate per acre. 
Ear corn, 235 3-4 lbs. 





1883. 400 lbs. phosphate per acre. 
Ear corn, 233 3-4 Ibs. 














1884. 400 lbs. phosphate per acre. 1884. 400 lbs. phosphate per acre. 
White Star Potatoes. White Star Potatoes. 
1-4 potatoes as seed. 1-4 potatoes as seed. 
590 hills grew. 591 hills grew. 
Yield: Yield: : 
Lbs. oz. Lbs. oz. 
678 51-2 merchantable. 784 121-2 merchantable. 
50 01-4 unmerchantable. 42 3 unmerchantable. 
728 5 3-4 Total. 826 15 1-2 Total. 


—=— 


Multiplying by twenty as before, to get the rate per acre, and we 
note a difference of 35.5 bushels of merchantable, and 32.8 bushels 


of total yield between the plats. 
In D. 10 and E. 12, we have another instance of apparant dupli- 


cates : . 
FY: 
1882. Sod. 


210: 
1882. Sod. 








1883. 400 Ibs. phosphate per acre. 


1883. 400 lbs. phosphate per acre. 
Ear corn, 258 Ibs. 


Ear corn, 258 lbs. 








1884. 400 lbs. phosphate per acre. 
White Star Potatoes. 
Single eyes. 


1884. 400 lbs. phosphate per acre 
White Star Potatoes. 
Single eyes. 


573 hills grew. 


574 hills grew. 


Yield: Yield: 
Lbs. oz. . Lbs. oz. 
567 O merchantable. 610 O merchantable. 
30 12 unmerchantable. 24 4 unmerchantable. 
597 12 Total. 634 4 Total. * 


Multiplying by twenty, as before, to obtain the rate per acre, and 
we find the difference of yield between the plats 14.3 bushels of 
merchantable, or twelve bushels in total yields. 
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In these carefully arranged duplicate plats we note no duplicate 
yields ; thus, per acre: 


Difference. 
Merch. Total. Merch. Total. Merch. Total. 
bush. bush. bush. bush. bush. bush. 
gel Sersie ss corse 182.1 190.1 Be es 98.1 110.9 84.0 79.2 
| Oy oar. Se Resi Ae 226.1 242.8 | HSL fies. eae ty 261.6 275.6 35.5 382.8 
BirelO es .h cco 189.0 190.2 | pas Psp eam ayo 203.3 211.2 14.3 12 0 


It is quite evident, therefore, that for potatoes, the equivalency of 
the preceding crops as given by our tables is no indication of equiva- 
lency in the crops harvested the present year. 

In D. 18 and D. 14 we might be supposed to have duplicates in 


1884, as in 1882 the crop was mixed cow-peas broadcasted and - 


plowed under, in 1883 the same, with the addition of 400 pounds 
phosphate per acre. In 1884 single eyes were planted, cut from 
the seed. half and the stem half of the potato, 400 pounds of phos- 
phate per acre applied, and treatment in other respects alike. As 
we have shown elsewhere, potatoes cut in this manner may be con- 
sidered as equivalents. The yield was, in pounds: 


Merch. Unmerch. ‘Total. 





No. hills. Lbs. Lbs. Lbs. 
ESTES ea wis et See 539 515.25 18:25 eGgeao 
ie Np (0 BAP ete ene rane ae Roe y FeO 556 585.0 98.25 6138.25 
Difference>. «.. ... at ae) gees 17-3 698T5 10.0 79.75 
Bush. Bush, Bush. 
Or GLO s,s ee A is ee 93.2 3.3 26.5 


Correcting to even number of hills, we have: 
Merch. Unmerch. Total: 





_ Hills. Lbs. ’ Lbs. Lbs. 

RM ee Ns kk aan Ree te oe 556 530.8 19.4. 550.2 
eM ere ts es ie Cee 556 585.0 28.25 613.25 
BOS TEPONC Riots oles © se ke Pee ee 54.9 8.85 63.05 
Bush. Bush. Bush. 

ALOT ACTOUEE Mbit tit ake Wa Got cei 18.0 2.9 21.0 


We have here, per acre, the difference between the actual and 
caleulated differences, or five bushels of merchantable, or five and 
one-half bushels total, which may be ascribed to difference in num- 
ber of plants, while there remains a difference of eighteen or twenty- 
one bushels to destroy the appearance of equal fertility of the land. 

In D. 2 and D. 4 we have duplicates, apparently, in 1883; let us 
examine the records: 3 

1882. No fertilizer. Corn, in hills, five by five feet. Product 
not weighed. , 

1883. Four hundred pounds phosphate per acre; 198 pounds 
sound corn on each plat. 


Rye ee NV oe, oo ye a Ns eae oe ES oo ae ite’ 9, 


eee eee. ; : , 2 et: j ; \ 


No. 33.] Bees OO 
1884. Four hundred pounds phgsphate per acre. White Star 


potatoes, single eyes, two together in a hill; hills twelve inches by 
forty-four inches; 602 hills vegetated in both plats, or— 














D. 2. D. 4. 
1882. Corn. No fertilizer. 1882. Corn. No fertilizer. 
1883. 400 lbs. phosphate per acre. 1883. 400 lbs. phosphate per acre. 
Ear corn, 198 Ibs. Eiar corn, 198 Ibs. 
1884. 400 lbs. phosphate per acre. 1884. 400 lbs. phosphate per acre. 
White Star Potatoes. White Star Potatoes. 
Single eyes, 2 toa hill. Single eyes, 2 to a hill. 
Hills 12 x 44 inches. Hills 12 x 44 inches. 
602 hills grew. 602 hills grew. 
Yield: | Yield: ‘ 
Lbs. oz. Lbs. oz. 
331 3 merchantable. 58 8 merchantable. 
84 13 unmerchantable 42 O unmerchantable. 
416 0 Total. 626 8 Total. 





The difference here, 253.3 pounds merchantable, or 210.5 pounds 
total, or calculated to the acre, 84.4 bushels and 70.1 bushels. 

This presentation must convince the most skeptical that the in- 
terpretation of plat work in the ordinary manner is subject to errors, 
errors which, in the system of comparisons in use, scarcely admit of 
detection, and yet which, if we attempt to generalize from our con- 
clusions, must certainly lead us astray, or leave our conclusions open 
to doubt. 

It may well be asked, if the present system tends to lead astray, 
what system should be substituted? We candidly admit that we 
are not yet prepared to speak authoritatively to meet the views of 
those to whom the specious conclusions of the present system are so 
attractive. We believe there is a gain in recognizing an error, even 
if we cannot remove it, just as it is a gain to locate a rock upon a 
chart, even if the rock cannot be removed. 

Let us, however, examine our cases under the supposition that in- 
creased length and decreased breadth of our plats will tend to elimi- 
nate some differences. In certain plats of the D and E series we 
have duplicate plantings of White Star potatoes under duplicate 
numbers, and we may compare the twentieth acres as all D and all 
E, or as two halves of D and E numbers combined, in the one case 

our plats being 2 x 4 rods, in the other 1 x 8 rods. 
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2x4 Rods. 1x8 Rods. 
* Merch. Total. | Merch. Total. 
1 Bis Dy RS A 8 0 Ing cM 632.5 659.7 630.9 654.7 
REESE Dee, tye ee ko heater Te eae dre 610.0 634.2 611.6 638.7 
Difference.......se.ee. 99.5 95.5 19.3 16.0 
SRA er eee. ord G Sieks oc hece Sle bine 515.2 533.5 535.5 556.2 
yh Ee GS re BS aye a eee 549.2 565.7 522.0 543.0 
WDITLGTONCE 5 4a s eee eG 27.0 32.2 13.5 13.2 
Romie oe Sr eo ee vases. 585.0 - 613.9 99 B78 Oana 
SoBe FE SRS pene ara ber ih ol Rage peaeee a 572.4 601.8 578.0 605.6 
iTerENnCe vo % vee eke 12.6 11.4 Ae 4.0 
Ol hy BRR ae mn ere egies kes 343.5 392.7 300.7 346.4 
MRA solo, So eck eu oien Cam hee 994.2 3389-7 337.0 379.1 
Wiser ences. «ek eee 49.3 60.0 36.3 Boi 
MOSSE ee pe Oe ee ee 546.5 570.2 581.9 612.9 
ee Wat sc ae ote 539.2 575.5 503.9 533.5 
Hpi fevence. we ete ores (is 5.8 78.0 18.7 
Ld 
AION eh eee eet 3732 414.0 381.5 499.5 
AO BY RGR ARR OR age Re Se, 307.0 349.2 298.7 340.7 
Difference. . 0.00.52 03 <. 66.2 64:8 82.8 81.8 
The average difference : 
Merch. Total. . 
BME RH LS Ss § sails n a's voi o tH ptNl nea lle = lM 30.8 lbs. 33.2 lbs. 
RRSP ADC I 16 Cae sce tlhe Wa etein ewan ie 38.5 lbs. 37.7 lbs. 


The 1x 8 plats a less difference than the 2x4 plats in four cases 


out of the six. } 
In two of the Waushakum corn series, I. A. and II. A., we have 


ten full plats of one-tenth acre of corn, which can in like manner 
-be calculated as twentieth plats 2x4 and 1x8 rods sides, each | 
tenth being under equivalent conditions, P 
Calculated Calculated 
2x4 rods 1x 8 rods 
sound corn. sound corn. 
BEN NR ia wi binge g hie v's ia p< 2 RA Powe 223.9 lbs. 204.6 Ibs. 


206.5 lbs. 225.9 Ibs. 


_—_———-- —_—_— —_-— 


Dflerencess Y oc Vanes ces 17.4 lbs. 21.3 Ibs. 
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Calculated 
2x4 rods 


sound corn. 
925.1 lbs. 
202.3 lbs. 


22.8 lbs. 


201.9 Ibs. 
218.0 lbs. 


——$__—— 


16.1 Ibs. 


294.7 lbs. 
247.0 lbs. 


22.3 lbs. 


218.5 Ibs. 
938.6 Ibs. 


20.1 lbs. 


211.9 lbs. 
196.5 lbs. 


211.6 Ibs. 
234.7 Ibs. 


eee 


23.1 lbs. 


231.6 lbs. 
234.1 Ibs. 


9.5 lbs. 


921.4 lbs. 
230.1 Ibs. 


oo 


915.6 lbs. 
241.0 lbs. 


Roots ihe 


15.4 Ibs. 


8.7 lbs. 


Calculated 
1x 8 rods 
sound corn, 


214.4 lbs, 
213.0 lbs, 


———— 


1.4 Ibs. 


207.4 lbs. 
919.4 Ibs, 


5.0 Ibs. 


936.6 lbs. 
235.2 lbs, 


ane ree 


1:4 Ibs. 


222.5 lbs. 
233.3 Ibs. 


10.8 lbs. 


193.1 Ibs. 
205.3 Ibs. 


12.2 Ibs: 


224.4 lbs. 
221.8 lbs. 


2.6 lbs. 


230.8 Ibs. 
934.9 Ibs. 


44 lbs. 


215.5 lbs. 
236.1 Ibs: 


——__—_ — 


20.6 lbs. 


229.1 lbs. 
227.4 lbs. 


—— 


1.7 Ibs, 
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In these ten series the difference is less in 1 x 8 rods calculation in 
seven cases out of the ten, while the average difference is — 


Hor the, 2x 4: calculations.2 +. 2...ces-...se0uns 17.4 lbs. per plat. 
Pa LK O WCACUHAEIOURee os teers hts ao soe cop eee 8. lies 4 


As in the two cases of the potatoes and corn, we have less differ- 
ence in the long-row calculation in eleven cases out of sixteen, we 
are justified in thinking that plats should be laid out long and nar- 
row in preference to a square area, but our data is scarcely sufficient 
for us to foresee how long the plats should be in order that two ad- 
joining plats shall attain to be duplicates of each other, under du- 
plicated conditions. . 

In all our calculations upon the efficiency of methods in our plat 
series we are subjected to the liability of error through not having 
any standard for the purposes of estimating the value of the varia- 
tions in crop noted. Yet the discussing of our results may afford 
some clew to practice, if interpreted in terms of greater or less, but 
we must guard against using the figures as representing absolute 
quantities, either by themselves or relatively to others with which 


they may stand in seeming comparison. 
% 


PovraTogs. 


The first question to be asked with potatoes is that of the influ- 
ence of the seed used, and we put it into the form of a query: 
What is the influence of position of the eye of the potato as re- 
gards crop? This question derives an importance from the quite 
general habit among farmers of rejecting the seed end of the potato 
for planting. For the purposes of the trial, Plats D. 7 and D. 10, 
each of one-twentieth of an acre, were taken, fertilized at the rate 
of 400 pounds superphosphates per acre, and planted with the single 
eyes in order as cut from the tuber. The same trial in 1883, with 
Plat C. 5, was as nearly as possible under identical conditions of 
method and treatment, and hence its results may be again presented 
here. The data obtained was: 
No. of No.of No. of Yield 


No. of eyes eyes eyes merchant- Total 
Plat. potatoes. planted. grew. failed. able. yield. 
e]ae Pe ketch meer a 30 581 557 25 388.7 lbs. 667.6 
: 8 oy ae tare Senet 28 583 549 34 524.1 Ibs. 568.5 © 
CLOW ISS4 .. os... 28 d81 573 8° 816.1 Ibs: so(gem 
Yield per 100 eyes or hills, in pounds: 
C. 5, 1883. D. 7. 1884. D. 10, 1884. 
(OIE OO ooo 
sj $ ram a § a 3 : 2 
BOSS yo Ba og 
o ra o = o 
S.C pM gery si DU Ra 
Stem eyes....... 62.18 15.48 26.81 104.47 84.50 7.75 92.25 55.11 10.79 65.96 
Central eyes..... 72.88 15.23 438.05 131.16 111.20 8.71 119.91 65.61 11.94°77.55 
Terminal eyes.... 73.73 15.72 33.41 142.86 88.67 7.88 96.55 43.96 9.88 53.84 
The four terminal. 82.55 20,33 40.32 143.20 85.92 9.41 95.83 87.09 9.63 


46.72 
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We said in last year’s report, in discussiong the figures of C. 5, 
“The lesson taught from these tables is that there is certainly no 
inferiority of the seed end when used for seed,” ete. Interpreting 
in like manner the figures for this year, as obtained from D. 7 and 
D. 10, we may say “The lesson taught from these tables is that 
there is certainly an inferiority of the seed end when used for seed.” 
Whence, then, this apparent contradiction ? We believe it proper 
to confess that we have a greater confidence in our facts than in our 
interpretation, and in view of the apparent contradiction we can but 
surmise that our facts last year were discussed in an erroneous man- 
ner. We will, therefore, re-investigate our figures of last year; as, 
however, the number of eyes in each potato are not equally divisi- 
ble by three we must interpolate in order to secure uniformity, and 
hence our figures are not exactly the same as those given in last 
year’s report ; the figures are also changed relatively by counting the 
zeros of the missing hills in calculating the crop. 

Our calculations, therefore, founded upon the data of the two 
years, take this form for the total crop — _ 

Total yield for the butt, central and terminal eyes, in pounds, cal- 


culated to the 100 eyes — & 

Plat. No. of eyes. _ Butt. . Central. Tip. Butt. Central. Tip. 
576, C. Sn ae 5 es 167.6 300.4 272.7 87.38 156.4 142.0 
528, D. Hi oe upratl O20 ells Oe “16959 24 90, 2a FL 102 oe 
pape 10S... Pe. 119 Bota... 98.0) 2.65. Oi CD as 

C. 5, Devt Da td; 
per cent. per cent. per cent. 
The butt eyes yielded in per cent of total yield.... 23 30 33 
The central eyes yielded in per cent of total yield... 40 39 39 
The tip eyes yielded in per cent of total yield...... 36 31 28 


We may again figure out the actual results in another form — 
C. 5. Devt. D. 10. Total. 


The butts were ahead of the centers..... 2times. 2times. 6 times. 10 times. 
The tips were ahead of the centers ...... guy Ape 4 PPS 
The centers were ahead of the butts..... 2 a) ee Be aS hier 
The centers were ahead of the tips...... aie at 24 < 24 * 69 .* 
The tips were ahead of the butts........ 22 j 4) ooh tae 44 SO 
The butts were ahead of the tips. ...... 8.*s ss pM ie 42 «§ 


We must, therefore, reverse our statement of last year, and say 
that the two years’ data go to show that the central eyes of the 
potato are superior in yield to the stem or butt eyes. : 

When a potato is cut into halves, and the butt end and tip end 
are used as seed, we should scarcely expect to find much difference, 
as the errors incident to the plat system may more than counterbal- 
ance such differences as exist. In some plat trials we obtained on 


twentieths of an acre — 
Stem or butt half. 
Merch. Unmerch. Total. 
lbs. ozs. Ibs. ozs. Ibs. ozs. 


OSes Sa. sei sias Goan Sete eR bape iON e ble tee 6382 8 26 12 °659 4 
MMMM Te 2 ucts retraite tard wane oho floc oho ws 585 0 28 4 6138 4 


eo). 107... Mane oie ss a eeR ee tee Toto 121.882 
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Seed or tip half. 
Merch. Unmerch. Total. 
lbs. ozs. lbs.,ozs. Ibs. ozs. 
Bd ee ick wea ny oe 58712 17 0 55419 
(BYE BS hg ees AGS AES oe SE Bo ce te 515.4 - 18 cade wipoeae 


The average of the two plats of each calculated to the acre of full 
hills reads — 





Merch. Unmerch. Total. 
remior Dutt Malt, |. ass me 217.1 bush. 9.9 bush. 227.0 bush. 
Secorordip half =). ena. es 185.1. 6.2. 38 ea eee 
PALLET ONCE. its. ules sm vale 382 bush. 3.7 bush. 35.7 bush, 


Yet this difference is no more than is often found between dupli- 
cate plats, and yet it is about double what occurs between plats D. 
12 and D. 14, and still more than exists between plats D. 11 and 
D. 13. 3 

“In the three plats in which the eyes were planted in order the 
yield, separating the seed into,butt half and tip half, was for the 
total : | 

Total yield per acre: 


Stem or Seed or 

butt half. tip half. 
Py al ates pap Be SRS eae ara ee 918.4 bush. 290.8 bush. 
Pere ele aes ee ee eee 200.9 * 207.6 ¢ 


Massing these with our other results and we have five trials, of 
which three are in favor of the stem end, and two of the butt end, 
or in total yield of the five trials the seed end is slightly in advance. 
“We may hence conclude that the trial does not decide a difference 
between the values of the two ends of the potato as used for seed, 
but simply determines in terms of greater or less that the central 
portion of the potato yielded the best results when used for seed. 

The next problem we shall seek to elucidate is that of the imflu- 
ence of the character of the seed used, understanding by this, single 
eyes, small cuttings or whole potatoes. As we have already observed, 
we have no means of determining duplicates, and hence we must 
devise other methods for obtaining our results than that of the com- 
parison of adjoining crops, which vary from each other no more than 
do those plats which were intended as duplicates. 

For the purposes of our study we have twenty plats where single 
eyes were used for seed, eight plats with quarter potatoes, five with 
half potatoes and three with whole potatoes. In every case the fer- 
tilization of the preceding year was the same, viz., 400 pounds super- 
phosphate per acre. In all but a few cases the method of treatment 
during growth was the same, and the variety in all cases the White 
Star." In a few cases three kinds of seed were grown in alternate 
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rows, and the Sate) multiplied by three in order to obtain the 
yield per twentieth of an acre. 
The yields were as below per twentieth of an acre plat, in pounds: 
Single eyes used as seed.: 


Corrected to 594 
hills per plant. 


OW WRTIMOONDOHHDOHOM 


Merch, Total. Merch, Total. 
Lbs. Lbs. Lbs. Lbs. 
MME Sie a sos nek eke ak os 294.9 330.7 301.7 338. 
NO 5 os «wd relate + « 436.0 468.7 443.5. 475. 
(1 oo SS eas A or oe 5387.7 554.7 559.4 576. 
BML te oie eet die ge © O88, 632.5 659.2 659.0 687. 
Be eee ty wg ih sis *h.€ 6s 515.2 588.5 567.8 587. 
Dooly aan ara i ieee 585.0 613.2 624.9 655. 
BN pots lao ss ons bos a 0's 343.5 392.7 379.9 483. 
MR atc be wc s 913/56, 05 546.5 570.2 566.0 591. 
oh USES 3873.2 414.0 3888.0 4380. 
PR oes og is eins es ee 9 Zou ter OLLIE 534.0 556, 
STONEY Sk les ak cae 450.7 491.9 459.7 502. 
UE Re cine. sco Ma oes a's 495.7 529.4 508.4 542. 
eects ya oe 5 ots 567.0 597.7 558.0 619. 
Syne Ae Se anoint 639.2 670.2 665.0 = 696 
Ree pce Pees oe tee 610.0 634.2 631.2 656. 
PMs ba. on 3 ge sive s + +0 542.2 . 565.7 5d4.38 577, 
AS EE SE Fe A oe A 572.2 601.5 594.5 625 
ME pcs fx es occ ecto «0 294.2 3832.7 402-7... 455. 
NG se cielo oe pute ete 5389.2 575.5 564.9 602 
PE ie voy och he's 807.0. 349.2 346.6 394.4 
CE: Ss Sana 490.5 524.8 515.4 550.2 
Quarter patatoes used as seed : ) 
MO iste ics pre soaja vce cia a 566.5 632.5 568.4 634.6 
EOE SE Nas. te NV oleiacs «ods 456.3 551.6 507.5 613.6 
Uh, SS OUR A ee aaa 678.3 728.5 682.8 733.5 
Deere 5 Ut ac as O42 BIE, O 788.3 831.2 
Ba cing Slim's cwett otis 657.0 705.0 663.0". TIZE 
ta eh hire: ones Va ea oh 690.7 744.0 694.3 T47.7 
5 Sapa oS aot a 806.7 8538.5 812.2 859.2 
LAS REE SA Nr nara 782.7 823.2 785.3 826.0 
PVT AD C.pe a5 leon a6 8 ge 3 GLE. OE (3dcb 687.8 744.7 
Half potatoes used as seed : 
ee ar rot cus vs oes os - 617.7 688.0 620.8 691.5 
Le AUG SA iota ie a 785.1 854.7 790.5 860.5 
“CORRE G RIS, AeA RE a nang 982.4 1064.6 982.4 1064.6 
a SR GS ore ag er 846.0 920.2 846.0 920.2 
DOM RS ae, eee ieee 961.5 1047.7 961.5 1047.7 - 














838.5 915.0 840.2 916.9 


he, ee ht eee Oe eae oe a ee Pet oe ees jue ee 
ed i et : vt? % me _* > OS ae = fy Fy - 
: 2 “ve Fa: 


~— 


"9 re | (AssEMBLY | bs 


Whole potatoes used as seed : ‘ 


Corrected to 594 
hills per plat. 
Merch. Total. Merch. Total. 


Lbs. - Lbs. Lbs. Lbs. 
EWES ae asst tenet e oceie ete verge LTT 780.9 880.0 
PNG oi Meta eerie ebig Rd ee 910.3 1051.8 911.8 1058.5 
TOD <2 DENS Sage po Al eta 1187.2 1338.0 1198.2 1844.8 
Kvorace >. 0s. fy. 958.1 1089.1. 961.9 1092.8 

We have then for the averages of the plats: 

As harvested. Calculated to 594 hills. 

Merch. Total. Merch. ~ Total. 

Seed used. Lbs. Lbs. Lbs. Lbs. 
EDM G-CVOB..-5 20 oe nei sees eet 490.5 524.8 515.4 550.2 
Quarter potatoes ......2...- OT Se (Bom 687.8 744.7 
BEINITEDOLALOCS =. sass at<be ave « 838.5 915.0 840.2 916.9 
Wihole potatoes s,s. eee 958.1 1089.1 961 9 1092.8 


- As there was no rot this year, the difference between the mer- 
chantable and total represents the small potatoes. These on the 
average were : 


As harvested. Calculated to 594 hills 


: Lbs. per ct. Lbs. per ct. 
fnvcingle eyes... .!5 hee. tee 34.3 or 6.5 34.8 or 6.7 
In‘quarter potatoes... ......... - 55.8 0r 7.5 56.9 or 7.6 
dn:half- potatoes... 05). iie. os 76.5 or 8.3 76.7 or 8.3 
In whole potatoes ............ 131.0 or 12.0 130.9 or 12.0 


That the single eyes were inferior in yield is best shown by 


arranging the various plats in order of yield, and placing the vari- — 


ous seedings in adjoining columns. This we do, and the answer 
given by inspection of the table is conclusive as to results in the 
station plats this year. Our figures are calculated to the acre of 
11,880 hills. 


Merchantable crop: bushel per acre; arranged in order of 
amount of yield: 


' 
a,y* . 
Le ee ee eee 
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ey oo ea ee se.» se ohn Oe og eae ie eo 
“4 > oie AA ESS ren 7 “x ~ 
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Seed. Seed. Seed. Seed. 
Single eyes. Quarter potatoes. Half potatoes. Whole potatoes. 
100 169 206 260 
115 189 263 303 
126 221 282 397 
129 927 321 
134 231 327 
147 261 
153 262 
169 270 
178 > 
; 184 

186 
186 

a beps: 
188 
189 
198 
208 

210 
219 
221 


We have a few studies in relation to distance for planting, but 
unfortunately too few for a full discussion. We heard last year a 
theory advanced, and indeed saw it put into practice, that in close 
planting shading produced the injury often noticed, and that when 
shading was prevented by pulling off the shoots so as to have but 
one in a hill, a certain crowding did not show ill effects; and that 
to secure the full benefits from single eye planting, close planting 
and a thinning to one stalk, when the plant was a few inches high, 
was requisite. 

In D. 5 we have a twentieth acre, White Star potato, single eyes, 
used as seed, 12x22 inches spaces and thinned to one stalk to the eye, 
and in D. 8 another plat where the spacing was the same, but the 
stalks not thinned. ach plat had received at the rate of 400 Ibs. 
fertilizer per acre: 

Calculated to 





full plat. 

; Merch. Total. Merch. ‘Total. 

. Lbs. Lbs. Lbs. Lbs. — 

: EITC oa ssc «die has ove ein 830.5 920.7 859.4 953.1 

| eset PHINNed oh 3. vies oc e's ss 577.0 676.5 593.4 695.8 

| PerenCetas sabe se Fasc 253.5 244.2 966.0 257.3 
Bushel per acre ...... we 84.5 81.4 88.6 85.9 


In the twenty plats of single eyes, twelve by forty-four inch 
spaces, same fertilizer employed : 
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Calculated to full 
Actual. plats. 
Merch. ‘Total Merch. Total. 
Lbs. Lbs. Lbs. Lbs. 
Averace Vield ite ese ees oss 490.5 524.8 515.4 550.2 
saenSt ViClG cee ski Fh ee oie ee 294.8 330.7 301.7 338.5 
IRTCGLERESVIAIC.<  ee o k S ats inmate 639.2 670.2 665.0 696.7 


We note that the yield of D 8 is above the average for the plats, 
and not equal to the best plat, we may, therefore, surmise that the 
lessened distance of planting was an advantage. As the yield of D 
5 was decidedly larger than that of D 8, and was far superior in yield 
to the best of the twenty single eye plats, we must consider the ex- 
periment as indicating an advantage from this method of treatment. 

In D 6 we had similar seed, and similar conditions to the above 
named thronghout, with the exception of two single eyes in a hill, 
and thinned; while D 9, its intended duplicate, was treated the 
same in all but the thinning. 

Two eyes in a hill: - 


Actual yield. Corrected yield. 
Merch. ‘Total. Merch. Total. 
Lbs. Lbs. Lbs. Lbs. 


D 6 thinned, 12 x 22 in. spaces.... 967.2 1082.6 967.2 1082.6 
D 9 not thinned, 12 x 22 in. spaces. 32%.4 570.6 826.4 577.4 








Teitatensees i eee 644.8 519.0 640.8 505.2 
Bushels Per Bere 22... Sect. a canon ele 914:°9 170.6 - 913-6 =iosee 


In this experiment we see the ill effect of crowding in D 9, by 
the increase of the unmerchantable potatoes, these being over forty- 
three per cent of the total crop, instead of the usual six to seven per 
cent of the single eyes. In D 6 the smail potatoes are but ten per 
cent, and the crop greatly increased. | 

We are thus justified in giving some countenance to the idea that 
we may expect, through thinning our plants to a single stalk, to gain 
increase of crop from single eyes by close planting. 


Moutcurep Potatozs. 


In 1882, through a series of experiments on a quite small scale, 
the hypothesis was suggested that the potato, for its best crop, re- 
quires the tubers to occupy a dry and warm position, and the roots 
a cool and moist position. A small area was covered with six inches 
of sand, another with four inches, the potato seed being Jaid on the 
ground previous to the covering. Under these circumstances the 
tubers were formed in the dry and hot sand bed while the roots occu. 
pied the moist, because mulched, soil below. The yield was, 


Merch. tubers. Small tubers. 


12 hills, 6 inch sand cover ........... ».. 224 Ibs. 4 ozs. 
12 hills, 4 inch sand cover .............. 22 lbs. 10% ozs. 
a2 hille;sridee culture Aiea ee 94 lbs. 208. 
2 pills, level culttite: o.com tae 52 lbs. 1 lb. 11 Ozs.- 


we ti eee +} 
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_ This method of sand covering is nota practicable one for the 
farmers, but we can secure the same conditions to a certain degree 
_ by planting our potatoes upon ridges, and mulching the intervals 
F -with straw. In order not to favor the mulched plats, one plan 
since 1882 has been to allow the straw to replace all cultivation, and 
' such weeds as have appeared have been allowed to grow in every 
case. Ina trial in 1882 the mulched potatoes yielded per 100 hills 
924 lbs. merchantable, and 224 Ibs. unmerchantable tubers. Ordi- 
nary ridge culture yielded per 100 hills 834 lbs. merchantable and 
_ %% lbs. unmerchantable. The soil of this year’s trial was in poor 
~~ condition. 
4 In 1883, we had seven trials of this method, upon areas of one- 
_ twentieth of an acre. In no one case did the mulched plats yield 
the larger crop, and in some cases very manifestly inferior crop. 
The average figures obtained were : 


Merchantable 

Jie tubers. 
’ Seven mulched plats, average yield .......... Sees ewes 363 lbs. 
Seven unmulched plats, average yield................. 520 lbs. 


This trial we deem inconclusive, as on account of the’ moistness of 
_ the season we did not secure the theoretical conditions designed, 
- viz.: dry and warm soil for the tubers; cool and moist soil for the 
roots. 
; In 1884 we had five trials upon ten plats of one-twentieth acre 
- each. The resulting figures were from the single eyes used as seed, 
- and 400 lbs. phosphate per acre, as below: 


we | 


Single eyes. Merch. Total. 

Pv bermulched intervals 2. sis. vee 524.4 lbs. 547.4 lbs. 

unmulehed ...4...627 Nera ischx > 458.7 lbs. 477.5 lbs. 

Wise mulened. intervals. 24. te iS 490.6 lbs. 509.2 lbs. 

a unmulched...... eR are Centar at ke 529.5 lbs. 546.7 lbs. 

meV IJ. B: mulched intervals ..........5.. 321.5 lbs; 861.5 lbs. 

MUINCICHEC Gr rr ei te. a eels 405.0 lbs. 429.2 Ibs. 
a Quarter potatoes. 

© D115 mulched...... tere MER BL wre hii al at oe 833.2 lbs. 883.2 lbs. 

Merale unmulched . 2... we cee ee cee 566.5 lbs. 632.5 Ibs. 

MPO EN CG co iors oe vas Ce bes ban Sows s 782.7 lbs. 823.2 lbs. 

Mn EINUICNON yar ccs. Gis ee wes eas 806.7 Ibs. 8538.5 lbs. 

~ Average of the 5 mulched plats..... Loh Nee 590.5 lbs. 624.9 lbs. 

s | 5 unmulched plats ....... 553.8 lbs.. 587.9 Ibs, 


| The variation between the extreme yields for the mulched is quite 
large. This may be allowed for. by considering that the plats form 
_ two groups, occupying different portions of the field, the B series 
_ forming one and the D and E series forming the other, and the 
seed used single eyes in the one case and quarter potatoes in the 


§ 
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other. Let us arrange our results in order of crop in the two sets 
of trials: 
Single eyes as seed : | 
Mulched. Unmulched. 


Merch. Total. Merch. Total. 

; Lbs. Lbs, Lbs. Lbs. 
DV A bse B20 Ooch 891536155 / ViILeB ae eae 405.0 429.9 
BOSE Pe ty oe 490-6.>509.2 OPV Bie eee 458.7 AT7.5 


Ii 1 beak ieee 524.4 547.4 Ve Byala 529.5 546.7 


As the variation between the extremes of these figures are no 
greater than occurred in our designed duplicates D 18 and E 17, as 
heretofore discussed, these series may be considered as duplicates 
and we note that the mulched plats were superior in crop two out of 
the three times, but the average yield of the mulched was 445.5 lbs. 
of the unmulched 464.4 lbs., or as near a duplicate yield as could be 
expected, the figures, however, slightly against the mulching. 

In D and E series we have duplicates again. The yield in order 
of size was, 

Quarter potatoes used as seed: 


Mulched. Unmulcked. 


Merch. Total. Merch. Total. 
Lbs. Lbs. Lbs. Lbs. 
UG ree he ae [823728 22) 1 ae ee 566.5 6382.5 
Rate ahd oye, yer sas oc Soa Ue ae eee j the Bs ne ee 806.7 853.5 


We have in this series the mulched plats the better both trials, as 
also better results upon the average, there being an average yield of 
807.9 pounds merchantable from the mulched plats, and 686.6 pounds 
merchantable from the unmulched. Yet the difference is no greater 
than between designed duplicates, and hence cannot be considered 
as decisive. 

As all the seed did not furnish plants we append a corrected table, 
caleulated to an even plant of 594 hills per plat, whereby it will be 
seen that the correction does not change our conclusions 

Yield corrected to 594 hills per plat, single eye series: 


Mulched. Unmulched. . 
Merch. - - Total. Merch. ‘Total, — | 
Lbs. Lbs. Lbs. Lbs. 
= ES SRS ea eae 31671L> S6033 sVal- Bee ...* 438022 “eee 
Va oh oe eee 6204 Su DAL OG aR eee 465.7 484.8 
WV STS ere, 573.8 599.4 V" BU wee 576.0 594.7 
(Quarter potato series : 
ML Oats as 785. 3889529" ‘D160 ee 568.4 634.6 
Gace ve She SOS 1k BOB TT Th 15 sey 812.1 859.2 


The correct and actual average for the two series is, 
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& Mulched. . Unmulched. — 
a: Merch. Total. Merch. Total. 
a Lbs. Lbs. Lbs. Lbs. 
_ For the single eye plats, corrected.............. 470.2 500.2 490.6 511.7 
' For the single eye plats, actual. ............... 445.5 472.7 464.4 484.4 
| For the quarter potato plats, corrected.......... 814.2 859.8 690.2 746.9 
_ For the quarter potato plats, actual............. 807.9 853.2 686.6 743.0 


_ It may be well to add in explanation that in order to make our 
trials as little favorable as possible to the mulching, the straw was 
- applied to the intervals, as soon as the potatoes were sufliciently 
' grown to distinguish the-rows, or when all of the hills were supposed 

to have vegetated. [From this time out the plats were uninterfered 

with, and not only many weeds grew upon the ridges, but there was 
in many places an abundance of weeds growing out of the straw, 
these latter coming from the wheat and oat grains which had escaped 
the thresher. The unmulched plats were hoed and cultivated suffi- 
ciently often to keep in good condition and free from weeds. 
It is desirable that this hypothesis regarding the potato be further 
_ experimented upon, for, if further trial shall satisfy of the correct- 
ness of the idea, we have a reason offered for explaining the bene- 
fits derived from stirring the soil about the crop during growth, the 
_ pulverized soil acting as a mulch, and answering the same purpose 
as the straw so far as concerns the lower layers of the soil which are 
occupied by the feeding roots. 

In E 20 we have a plat planted with quarter potatoes, and de- 
signed as duplicate with D and E 15 and 16 plats, with the excep- 
tion that the seed was laid upon the ground and the whole plat 

covered six inches, more or less, with straw. The yield of E 20, in 
- comparison with D and E. 15 and 16, is given below: 


Merch. ‘Total. 


ee: Lbs. Lbs. 
mee 20. Mulehed with straw... 6... fee cee 3872.8 4388.0 
fee -io, b.10. Intervals mulched....5. 000. 05. 6c ee 807.9 853.2 
Memeo) 162 Unmulched is i. 0.6 2 ou we 6 cacaie.o nrele 686.6 743.0 


These figures, as far as they go, tend to conform to the hypothesis 
as is readily seen by inspection. It is hence safe to recommend what 
- experiment shows and what experience confirms, that the farmer 
should cultivate his crop, either with hoe or horse implement, shallow 
but frequently during the season, as thus not only are weeds removed, 
' which in themselves are detrimental to crop, but the conditions 
_ which seem to be required for a full crop are more nearly secured. 
' For be it remembered that our Lysimeter results, given elsewhere, 

_ show that a pulverized upper surface retards evaporation and main- 
tains a greater moisture in the soil underneath than occurs when 
the surface is allowed to remain hard and firm. 


-IyFLvueNce or SHADE ON THE Potato PLANT. 


In order to study the effect of shade upon the potato plant we 
__ have two plats, C 17 and.C 18, planted in alternate rows with Wausha- 
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kum corn and White Star potatoes, the corn in hills 42x31 inches, 
the potatoes in hills 12x31 inches, and the treatment of both plats 
alike, 400 Ibs. of superphosphate per acre being used on either. 
The yields were: 


Yield. 
Corn. ‘ Potatoes. 
No. rows. Sound, Unsound. Merch. Unmerch. ‘Total, 
Corn. Potatoes, Lbs. Lbs. Lbs. Lbs. Lbs. 
Ck BG Ses He & q 107205 38.9 109.2 OB sup aU 
CRAB ae oe 6 148.2 18.0 "47.5 147-3. 59.2 


The full stand of corn should have been seventy-six plants to the 
row, of potatoes sixty-six hills to the row. Correcting for the defi- 
ciencies and calculating to the plat of nine rows, we have 


Corrected yield. 


Corn. Potatoes. 
Sound. Unsound. Merch. Unmerch. Total. 
Lbs. Lbs. Lbs. Lbs. Lbs. 
ot 6 flee page Hecate ee hed bo 23.4 320.7 76.0 396.7 
RETR Re es 248.6 25.4 190.6 47.0 237 .6 


~ The eight corn plats, which may be considered duplicates, yielded 
per plat 200.7 lbs. sound and 6.6 lbs. unsound corn, the extremes for 
sound corn being 161.1 lbs. and 287.0 Ibs. | 

The twenty potato plants, which may be considered as duplicates, 
yielded in the average 490.5 lbs. merch. and 524.8 lbs. total per 
plat. The extreme yields of the plats were 294.9 lbs. and 639.2 lbs. 
for merchantable, 330.7 and 670.2 Ibs. for total crop. 

We may now compare our figures arranged in tabular form : 


Yield. 
Sound Potatoes 


corn. Merch. Unmerch. Total. 

Lbs. Lbs. : 8. 
Corn and potatoes, 2 plats, average.....e.....- 214.9 255.6 61.5 317.1 
Gorn, average.of-8 plats o.5 i. 6 Aid Ses sewn aie 200 9 eee pes: rete 
Potatoes, average of 20 plats... .cecscecscservee cece: 490.5 34.3 524.8 

The extreme yields: 
Potatoes. 
Sound corn. Merch. Unmerch. Total. 
Lbs. Lbs. Lbs. Lbs. 

Corn and potatoes, per plat......... ... 181 and 248 190 and 320 47 and 76 237 and 396 


a ees 


‘Corn, 8 plats, per plat .... ....seeee eee IGL and (287. essays 2s 
Potatoes, 20 plats, per plat......... ..06  wescceeeee 


We thus see that in the mixed plats the corn yielded more than 
the duplicate plats, the potatoes less. Even if we make ample al- 
lowance in our mind for the increased spacing, we can see no evi- 
dence that the potatoes were injurious to the yield of the. corn. 
On the contrary the potatoes seem to be injured greatly by the corn, 
and this is shown by the great increase in the percentage of unmer- — 
chantable potatoes to the merchantable crop. As the corn plant and 
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the potato plant feed principally from different areas of the soil, we 
can scarcely believe that the two crops interfered much with each 
other so far as robbing each the other of fertility is concerned, and 
as the corn plants bore normal yield and were not shaded, so the 
potato plants bore small crop and were shaded. Hence we suspect 
that the shading was the principal cause at work to the detriment of — 
the potato seeding. 

Corroborative evidence toward this conclusion is offered by plats 
D 5, 6, 8 and.9, when the effect of thinning the young plants to 
one stalk to an eye is discussed. 


Hyeroscoric PRopERTIES OF GRAIN. 


Clawson Wheat. 


In the following experiment the grain was put into netting bags 
and suspended from the ceiling in the laboratory. Clawson wheat, 
harvested July 16, threshed out July 18, four bags containing 1000 
grammes and two bags containing 500 grammes each : 


Per cent of loss 
Grammes by drying. 


momeweigntrdtly 1854 oe eee 50002 0 Filer 
July 97 foes Seats 4310.4 13.80 
PAIOPLIG tie exar ar phylgi aes aisca avi 4133.5 VELSS 
PUTS Ge Lees oe seara of die: shy 215. 4070.7 18.59 
PAAIUBE LNs ea ole vw wird es 4021.3 19.58 
PMS Us Oi es ween eta PS 3969 .2 20.62 
AUGUST Oh oie cctin eos a. 4001.5 19.97 
September 14............. 3983.8 20.338 
September Pon EUS ee pepe 3980.8 20.389 
HOD LOM DOR. LO} 4 can tcheta alse ooh 4023 .2 19.54 
WELD ETc tans once 4051.8 18.97 
Giotiberel wa oilers woke 4026.3 19.48 
Woventber 22’. so. ss eee 3796.9 94.06 


A second series, four bags of 1000 grammes each, taken from bin 
September 4, weighed: 


Total weight September 4............. 4000.0 + aA 
eptember 14 sh. Sete ers 3888.9 2.07 
DOPLODIDEY 2h Seance 5.0 3875 .0 3.12 
HeMteniueN AS”. <5 tcl ae touts 3913.9 2.15 
BYGEOBOT a Oso dei ore ws giece vce nese 8937.1 1.57 
Octoper Las co csir nares soe) 3912.7 2.18 
EN GMEMA DEI 2s seo a toe! daie ee 3675 .0 8.12 


Between October 12 and November 22, the laboratory in which 
the samples were kept was warmed in the usual manner of a dwel- 
ling room, by steam heat. 
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The wheat in the first table, harvested July 16, and hand threshed 
July 18, contained 27.02 per cent of water by analysis, and hence 
we have for the water content of the wheat at the various weighings 
the difference between the per cent of loss and 27.02 per cent, 
whereby we see that the lowest water contents exposed to the nat- 
ural air of the room was August 24, wlren it dried to about 6.40 per 
cent; and on November 22, in a steam-heated room, it was about 
2.96 per cent. 

On September 22, and at various dates thereafter, samples were 
taken from a bir containing several hundred bushels, from the inte- 
rior of the mass, and subjected to analysis for the purpose of obtain- 
ing the moisture at date. The results were, 


RIC UEIIDOT Sa ot ee oa a rake ble Ce ents Ce 11.96 per cent moisture. 
etover ss 41S 2a 0k Nite Sate eters L6 DT tes “: 
| DOE HOE RE ERG Baan rat Tho? 2 +! 
Mower ber | iii, acts bres wa Ads Vie Lanes 14410. ef 
Se Aen. peeeag tee G7 240 14.84 AS *f 
Oats. 


On September 5 three 1000 gramme samples were taken from the 
oat bin, and suspended in netted bags from the ceiling of the labora- 
tory alongside of the wheats. The weighings at different dates were, 


Per cent 

Grammes. loss or gain. 

Peplemue4n. 0:6 2.. (cs bauewes pee ae Rae eee 3000 és 

x Ae een eS ey een een eye 6 2971.7 0.94 

‘§ DT OHS SSSA Meant ostin  acce ae dT heen 2964.4 aS Le 

y DBA CRO Cet eee ga ee ee 3006.0 0.20 
October BLAS « Gatien aie ine k ee mee eae 3024.1 0.80, 

f‘ bOI T SOE Ss SCRUM PE Saye BT woe teas OF 3005.0 0.16 
pe EIODD iis Gy! oc uccsae pes gas eee 2833.8 5 bb. 


The last weighing, as before, was of the grain exposed to the 
heated air of the room. 
The samples taken from the grain bin, at various dates, contained 
the following per cents of moisture: 


BERR DOD 4 LOD. Zo We siren ga ea Se 11.25 per cent moisture. 
ae BO 21s k's) cies aaa ieee Eee ee 12.67 : RB 
BiGy eri ben a1). /5}. v's 1 2A Ree nat 11.67 . 5 
‘s LD Sats al Go eres es 11.51 nf 


In comparing the extremes of weights in the wheats and oats we 
note a change between the lowest water content in the natural air 
and that of the heated air, of 3.44 per cent for the wheat, and 4.62 
per cent for the oats. According to experiments made at the Uni- 
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versity of California, perfectly dried grain exposed in shallow layers 


to a saturated atmosphere of 64.4 I’. for eighteen days will increase 
in weight, wheat 25 per cent, barley 28.2 per cent and oats 29.1 per 
cent. According to Professor Brewer, grain weighed February 
1881, and September 1881, under conditions similar to ours, gained 
in weight 8.1 per cent for wheat, 7.2 per cent for oats. 3 

In the water determinations of the American analyses collated by 
Professor Brewer, in the Tenth Census volume on Agriculture, in 
71 analyses the variation was from 7.49 to 13.77 per cent for wheat, 
the average being 11.07 per cent; in 20 samples of oats the varia- 
tion was from 8.91 to 12.86 per cent, the average being 10,56. 

These analyses were, however, probably of samples that had been 
kept under different conditions before analysis than exist in the bin, 
and hence cannot afford data of the same character as that presented 
by our determinations. From our results we may calculate that 
merchantable wheat and oats, in bulk, as sold in the late autumn 
months contain about fourteen per cent and eleven ner cent of water, 
respectively. 


Hyprw Baruey. 


We have had an interesting experience this year with the changes 
that may arise through the use of hybridized seed. In April last, 
Mr. Horsford, a hybridizer and seed-grower of Vermont, sent us one 
head of a cross bred awnless barley, which shelled out twenty- 
eight seed. On May 1, these seed were planted in order as taken 
from the head, single kernels six inches apart in the row, and two 
feet from other rows. Of these, twenty-six seed vegetated and gave 
crop. August 30 the crop was harvested, and was found to consist 


‘of just four distinct kinds of grain. The original head, sent asa 


cross bred for trial, be it understood, answered to the description of 
Hordeum trifurcatuny Ser., “remarkable for its beardless ear; in 
the place of beards the glumes carry on their summit a short tongue 
with three teeth. The leaves are large, the stalks thick, and the 
grain naked.” * * * “It appears to have come originally from 
Nepaul, at least it was first introduced under the name of Nepaul — 
Barley.” Lon Jardinier, 1882. -The seed black. The statistics 
of our crop is as below. 


Seed 1 bore 21 heads: black, not bearded. + 
Seed 2 bore 14 heads: black, bearded. 

Seed 3 bore 16 heads: black, not bearded. 
Seed 4 bore 10 heads: black, not bearded. 
Seed 5 bore 15 heads: white, bearded. 
Seed 6 bore 14 heads: white, not bearded. 
Seed 7 bore 15 heads: black, bearded. 

Seed 8 bore 10 heads: black, bearded. 


- Seed 9 bore 14 heads: black, not bearded. 


{The not bearded means the Hordeum trifurcatum form in every case. 
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Seed 10 bore 22 heads: black, bearded. 

Seed 11 bore 2 heads: black, not bearded. 

Seed 12 bore 15 heads: black, not bearded. 

Seed 13*bore 82 heads: black, not bearded. 

Seed 14 did not vegetate. 

Seed 15 bore 15 heads: black, not bearded. 

Seed 16 bore 20 heads: black, not bearded. 

Seed 17 bore 15 heads: black, not bearded. 

Seed 18 bore 18 heads: white, not bearded. 

Seed 19 bore 14 heads: white, bearded. 

Seed 20 bore 14 heads: black, bearded. 

Seed 21 bore 10 heads: black, not bearded. 

Seed 22 bore 24 heads: white, not bearded. 

Seed 23 bore 13 heads: black, not bearded. 

Seed 24 bore 5 heads: white, not bearded. | eu: 
Seed 25 bore 42 heads: black, white, not bearded. 


Summarizing these results, and giving the yield in dry grain we 
have: — 7 


Average Yield per 
heads to Yield in plant in 
Seeds. Heads. seeds. ounces. grains. 





Not bearded, black ......%. 13 189 14.5 7.48 250 

Bearded; black .. 20.5 0-5. 6 90 15.0 4.63 337 

Not bearded, white........ 5) 82 16.4 3.25 285 

earded: white; 6s. ook e. 2 29 14.5 1.66 364 

PO bAP scree se leat, comet aes 26 390. ~°45. 016207 256 
1.06 lbs. 


The first reflection we have to make is upon the ease with which 
a good variety can be increased even where we have but a single 
head to work from. The yield in the case above is at the rate of a 
bushel of grain per 45 4 heads, or from 1176 kernels planted: or 
placing it in another form, three seed planted furnished enough seed 
for a bushel of succeeding crop. 

We must note also the effect of the hybridization from which the 
original head planted was the outcome. We have asa crop four 
distinct varieties of grain, between which there are no intermediate 
forms or colors. We have asa total eighteen beardless and eight 
bearded plants, or 271 beardless and 119 bearded heads. We thus — 
see that a cross does not necessarily mean evenness of potency upon 
the part of the parents, and when we consider that there were pro- 
duced four distinet varieties, we must consider that either more than 
one cross was included in the seed, or else that the effect of the cross- 
ing was to bring atavism into play, and to discover several crossings 
of the past. 


~ ¥Seed 13 and seed 25 had really two seed planted: asin either case one seed 


seemed shrivelled and poor, and it was not expected to grow. . 


~ 
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This seed gained, will be carefully kept separate, and planted next 
year, each variety by itself, in order to follow the outcome still 
further in a statistical manner. 


Wuerat IMPROVEMENT. 


September 21, .888, single kernels. of wheat in order as taken 
from the heads were planted two by one foot apart. 


No. of plants living. 


Station No. Oct. 19; April 19, 
No. Variety. kernels. 1883. 1884. 
A 113% badly shrivelled) ~ .....- 36 20 8 
114 $f GAAS eae tee 40 35 9 
: 115 ss \ 3 eae te 0g 36 31 11 
| 116 iy Psa, ees 49 46 18 
117 38 Doe eS ears 37 OO - 12 
Poe anGaster . c,h. bee ees 3D - 34 5 
119 Pitas ei Somer hs se re 33 30 1 
120 Los eh Nie OR ee ag a 38 35 + 
er IeMes MR Aone ae. tke, Digs a 43 49 2 
Lee Fiche a, Maw Mea ah awed 36 35 3 
© 125? badly shrivelled|} , . ...... 38 35 18 
126 < tes Shes 49 30 4 
127 s Se ae. 35 30 4 
128 sf Tsar ee 33 25 a 
129 yy POSGK By Sorc pe ran 32 31 12 
POs DEATOICSS 020.655 fe tote + aise oe 43 41 6 
134 RORMEMACS ctl ee clase bes ot or stacs 37 35 3 
135 GR Se Nye Biko 2 SS ee 45 40 
136 ch BER Reg het SI cre Pea 37 35 3 
137 SWE, es ite y hie ns £ heat ae 51 0 
E 141 Mediterranean hybrid........ 46 43 16 
142 SRE Ret Aa fi eng a 50 46 3 
143 : phen ah a ee wee oly 49 46 2 
144 hernia cette eta Ap 48 45 2 
146 | vs inicio rr ee se 46 1 
J F 97 Mediterranean...... Bia scconet are 32 30 re 
acs 08 Syigepe mt tisk vis velwat esa es 46 45 4 
‘4 99 ESAs SME alty aie’ Fi areas siete 48 45 5 
g 102 $ Bee inatels a's 40 38 9 
e.: 109 ‘ AURIS eRe mens 38 6 
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No. Variety. 


191 Sandomirka Weis ies OC EIR ES 
BES) iter ty erm pened oe 
131 nS 
138 3 
148 af 


coeee45seesteoeeenseesee 
2 @ 6-0_'0 0 © 0 +188 .6. 16592 O18 


eoeeoeeee#evteeseeeeeee 


PEO Ricar’ ko ge poe ees 
BM ee eee, be Kas Uae ee 


88 i 
93. “ 
94 ‘<3 
95 74 


6:0 ‘ea “@) te. 2 «8 Le se"® 
2): 3045 18 0 CS yee Cee 
eoeeoeenwneeeee 


Pua Cl WON, Societal ee 
105 $f 
106 ¢ 
107 
108 4 


oe ec wee eem eee eevee e ere ve 
60 O06 6 Ce |S i968 se Ole ¥ 0.78 
6 @ 2:10 © 60.8 10 8 OR: 2 0 46. 6 


Seed from Germany (Sept. 27). 


. Totals. 

5 heads Station selection, badly 
shrivelléd i5..0..%1 0 
Dames h -Lancaster .. cians ie ae hee 
5 ““ Station selection, badly 
ehrivelled icc. sess 
5  ** — Station selection, beard- 
less Sporty Sin Seein age 

5 “ Mediterranean hybrid. . 
ba 4. Mediterrancauievauer cance: 
Pate en  MANOOMMIK. 22 ph ae 
Bea Pisca te! LICE 2. gh Bey ocareknleg tas 
Do are oe Washington glass. in... 
SEN Haag CE ye) eapemaineneir tna ne 
1 “ from Germany......... 


In these different lots we find for the average per cent of each 


selection. 


No. 
kernels. 


66 
63 
68 
60 
49 


47 
44 
40 
42 


60 
53 
54 
59 
54 


AT 
30 
38 
31 
38 


84 


198 
185 


180 


215 
241 
204 
306 
173 
280 
184 

84 





No. of atin Sine pie 


Oct. 19, 
1883... - 


165 


176 
151 
202 


296 
196; 


295 
158 
229 
169 


76 


April 19, 
1884, 


8 
rf 
11 
6 


13. 


58 


15 


43 


21 


31 
45 
39 
3 
85 
0 
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ee 










, Sa OP ie we ha ee >. ee 
PEW eae he tok ine PO 
ae, Bee 





Per cent of those 
Per cent that grew that 


; Per cent survived survived 
Seed. grew. winter. winter. 

DRG cts eae ecie sce gee OD 29 35 
Peereeies .: mocha ic burs ely Saar Be 95 8 8 1-2 
ae. als ee 84. 94. 98 
We ns ce Se cl eee wes 94 1Qe +: 10 . 

0 Se Sai RI aie a etat ee 10 10 1-2 
ME ork ee ec. sae 96 15 15 
Ree ee cds Race. 96 15 15 
DUM ee ca cinct, A keer 91 23 24 
7 URI lag gal 82 1 Bie 

EBD as ee A Se eer ee 92 46 50 
ee eee oo Oe a gees 90 0 0 


The variation in the hardiness of the varieties will be at once seen 
and it will be further noted that the Clawson stands- pre-eminent, 
and yet why so many should perish under the favorable conditions 
of location it is difficult to say. It is quite possible that in the field, 
plants mutually protect each other to a certain extent. It will be 
further observed that in no one case did all the seeds of a. plantin 
grow, and yet in single heads all the seed formed plants in No. Fe 
109, G. 148 and J. 108. Although badly- shrivelled seeds in a 
number of germination trials showed a greater power of germination 
than did plump seeds, yet as will be observed, such shrivelled seeds 
show a deficient power to vegetate, as compared with the plumper 
kernels. 

The stooling of these plants varied considerably. Thus the series 
averaged in crop. 5 @ 


heads to a seed. 
ee 


eo 
HOR DWDDDOVO 
SDOCORHOAOE 


Cy 
—" 


The series A and O represent the same varietv, the heads alike, 
but A. from astool of five heads, C from a stool of thirty-three heads, 
the five heads of each series taken from the one stool. Let us com- 
- pare the heads at harvest, and see whether the influence of the selec- 
- tion is apparent: ; 

Each figure in numerals represents the position of the seed in the 
head. 
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Noumper or Heaps to A Pant. 
Series A. Series C. 
Station Nos. DS 14 ar. 115, 116, nite 125, 126, 12T 128 129. 
Plant. Hds. Hds. Hds. Hds. Hds. Hds. -Hds. Hds. Hds. Hds. 
Esai tae oe ae 3 Ce 12 a SS 
LV ee Ciba Bete’, a 3 io 6 
ey one een ee Russ wd 5 ioe ay 15 
WV. Pace th. ota te Wo tite ay Pens 7 te es bate 
ROL Parad conc cttry ty Sein ts 4 Ra 
715 FSP ies ee 2 “Ss 
1 be, (age Ton ak RS ¢ 24 18 
DAN oe ad a ets oe fs 14 
Be et ag bis wie abe = 3 # see og 16 ole ate 2 
PEL ure be iesec wees See 14 a see 10 6 nate pd i 
BEL Visitty ith Serkne osetast ARES ali 8 oe 8 4s RSs cf 
A VARA ate clown he aie 6 sf 
ESV LEE pats a ereay 8 A mgd GE on i. S gain Ae: Pires Sn re Ys Cas 
SSAA WO hag Re Ra Pess10 5 17 on Las Geloe BES ih 
4. @ B.S ress Kf Ae 10 15 13 § a Pre Sana 
PRON Mae nie ec tate Ae elt ees oe owe 2 oP a 18 14 
GSE akg Saas I REO SY SYA 1 14 8 
RPE Saroee rie sia nels 15% - tee 
PAR ISVE ba ata ste calahekos es 3 Ae 11 10 
KEK VIER 2 Otero otek 5 8 
PREM VIE Om tele opiate hice 2 11 10 
OV 106 CU a's sale ates 12 
EEE 8 Re i Ae tf EB 
ASAIR EEE i200, Sere 6 ; ‘ 
ROMAN LS that sls si alone ore ae 16 
BREMON Lote, ooo ehene 5 fi 
POET Eos Kiera ee oie Ie ly 5 
19 OO). @ SNE RRA OE Ap a Set LO 
BGA ES a ee ae stapetere res 5 
BARU NCE Kata secs vent ahd ot te 5 RN ois are 13 
La VAL Tai fet ee eal ces BOA ea oy 5 


- 


‘Total from head.... 27.42 45° 187 42, 196° Bu Sen mimemee 
Average perseed.. 9 8.4 6.4 9.1 8.4 11.4 5 18 M4 8.7 
We may summarize the statistics of the plants living at three 


dates, as below; for series A and C 
No. of pane living. 


Statio ee Kernels Oct. 19, pr. 19, . July 8, f 
No. planted. 1883. 1884. 1884, 3 
PARES Ceres oe 2c ioe eioiee oh vik iat 36 “20 8 3 ‘ 
3 Nes PRE ASS rie ane ae ann 40 35 9 5 7 
dt Es Piers cae eaten ee A ec UA 36 31 11 7 
| Ba CoM gee et app as oer) AD 46 18 15 3 
qty sess Saran Bert sk 33 12 ae 
“7198 165 58 35 
BPEL OTS vice ogo. 6 gale tO 35 18 
1 BLT pe eee a he a a Roa Saag sc: fd ARRAY, 4 
Te A eciaceicta tee whe « \ecate se Speen 30 4 
DARE EAR Che ein Ws, 33 25 ) 
LD uo eel eek che olakces Spmmabet 31 12 
180 151 43 
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We thus are funished with the following conclusions, derived 
from the comparison of Series A and C. There is a difference in 
the amount of seed which vegetates ; in the number that winter kills; 
in the number of the survivors in the spring that furnish crop ; 
in the number of heads born from one*seed ; that one head is dis- 
tinctly better than other heads, and that one seed of a head is dis- 
tinctly better than the other kernels of the head. 3 

It follows therefore that a series of selections directed towards se- 
curing for seed use the yield of the best individual seed, as deter- 
mined by cropping, offers promise of gain in the improvement of 
seed wheat. In further support of this view, we may note that in 
the various series, B D to J, the selection being from the heads 
alone, no gain was secured in the number of breasts upon the heads 
harvested : in Series A and C, the selection from the best heads from 
the best plant, the original eighteen breasts were changed to twenty- 
two. 

From Series A and C, two plants were selected from which seed 
was to be saved for next year’s crop. ‘The statistics of the plants 
are as below : 

A 118, the head was froma stool of seventeen heads, the product of 


the eighteenth seed from the base of the head which furnished the stool. 


A 116, the head was from a stool of sixteen heads, the product of 


the thirty-first seed from the base of the head which furnished the 


stool. 
C 125, the head was from a stool of twenty-four heads, the product 
of the ninth seed from the base of the head which furnished the stool. 


CHARACTER OF THE SELECTED HFaps. 
| Planted Sept. 


22, 1884 
* > No plants 

4 No. of growing | 
; No of seedin Oct. 20, 

Station No. breasts. the head. 1884. 

ema Lorie oe oe Ss Sia) ci Wiel ew eo 3ce at 22, 63 20 
RMN MNT A CE: Sls tales Sipharcta: 6 acvkk) area 22 65 22, 
ee See eee 29 60 26 
OL CESS Se Cir ai per Oe Sr ane Dag 18 50 26 
Re: Sar DON eee ea dey an 21 50 36 
LOR CoB Cae ee ee ene ae re tie aRe eis 22 51 25 
“gas SS RiGee eae, hee ar i ea 25 61 23 
re Sa ak Se 29 66 AB 
Baa hatin cis ado Mol noe 21 50 25 
PAA ORS oe Peo eis gaara bs 21 65 46 
Rae sg MIE ASG i SY A gm Ney gre Oe 23 62 22 
nF SURE ty a Tag ee AR a a poe 20 55 29 
i i re eer. 23 33 93 
Yah RRS Red £5 6) 3h OI er Tame 21 31 Le 
See. OLESEN. dnd Oca *20 18 17 
RVSRHERRS +) on i, STs, RNC! SR Ae ga 19 24 17 
WP Se ors FP SING 0 ches wg? WE kos wt poo Sak Lacan 34 30 


2 GRASBe babi wena snore 14 33 22 
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The number of seeds that failed to vegetate is very noticeable. 
In 125, the sparrows removed some kernels from the heads and also 
there were some kernels which did not fertilize. 


Cornevs. FERTILIZFR. 


a 


For the purposes of this presentation we have the records of the 
same plats for three years, and the figures which are to be given are 
as below for each half plat of one-twentieth of an acre, in sod in 
1881. The yields in ear corn: ; 


1882. 1883. 1884, Total, 3 years. 
f Phos- Yield. Phos- Yield. Phos- Yield. Phos. Yield. 
phate. lbs. phate. lbs. phate. Ibs. phate. lbs. 
PLAT. Ibs. : lbs. Ibs. : Ibs. ? 
I. A 1. upper 0 219 0" 96I 10 =. 24 10° 704 
lower 0 1991-4 0 222 10 2061-2 10 628 
“I. A 2. upper - 10 215 0 269 10 225 20. - 709 
lower 10 180 0 219 1-2 10 202 20 601 1-2 
I. A 8. upper 20 222 0 256 10 202 30 680 
lower 20 199 0 237 10 218 30 654 
I. A 4. upper 40 234 0 283 3-4 10 2243-4 50 742 1-2 
lower 40 2271-2 0 2541-2 10 247 50 729 
I. A 5. upper 80 231 0 262 1-4 10 2181-2 90 711 3-4 
lower 80 227 0 268 1-4 10 238 1-2 90 7335-4 
II. A 1. upper ~10 189:1-4 0 233 10 2113-4 20 634 
lower 10 135 1-2 6 65 10 1961-2 20 397 
II. A 2. upper 20 195 0 233 1-2 10 2111-2 30 640 
lower 20 211 0 162 1-2 10 2384 1-2 380 608 
Il. A 3. upper 40 195 0 2821-4 10 ~ 2811-2 50 6583-4 
x losver 40 1911-2. 0 142 3-4 10 234 50 568 1-4 
II. A 4. upper 80 203 0 222 1-2 10 2311-2 90 647 
lower 80 190 0 102 10 230 90 522 
Il. A 5. upper 0 15412 0 218 10 21512 10 588 
lower 0 1941-2 0 102 1-4 10 241 10 537 3-4 


In series . A Waushakum corn was used, in series II. A, a yel- 
low flint corn without name in 1882, and Waushakum in 1883 and 
1884. In series II. A lower, in 1883 the plats were root-pruned 
to the injury of the plants. We must therefore observe that the 
conditions are not precise duplicates between the two series, yet are 
such as to admit of averaging the results, which we proceed to do, 
as follows : 


Average for the three years. 


Phosphate Yield, Phos. per acre. Yield per acre. ~ 


Areas. used, lbs. lbs. lbs. bushels. 
DRDCACTOC. os. ca cheeses 40 819 200 51.2 
BEEROLOS GE. F vite yk eee 80 780 400 48.7 
tp Actes. 3... ree te Bs 120 860 600 53.7 
MPC Os> ain le etna 0% 0. 200 899 1000 65.2 
PEGA CLG i. c.0 c-aib:s ws ko 6 360 871 1800 54.4 


The average yield on the face of the figures is therefore 52.8 
bushels per acre, the greatest variation from this average 4.1 
bushels, or seven per cent. 

We have now given the actual figures as obtained, but these fig- 
ures are really not comparable for this purpose until we have cor- 


»cted them through allowance for missing hills. By planting six - 
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kernels of carefully selected seed in a hill, we hoped to be able to 
secure a full stand of four plants to a hill, by thinning. In. 1882 
and 1853 this result was practically secured, the plats scarcely 
showing a missing plant; in 1884 the vegetation was very uneven, 
and many hills were deficient in plants. Hence for a true compari- 
son, and for services in discussing into causes of crop, we must use 
figures corrected to meet this circumstance of poor vegetation. The 
yield of soft corn in a measure is an indication of a favorable or 
otherwise season. ‘Taking for a measure the yield of series I. A 
plats, we have for actual yields: 


1882. 1883. 1884, 
BoOurd corm”. .-...... 2154 lbs. 2532 lbs. 2206 Ibs. 
Unsound corn.. .. 62 Ibs. 273 Ibs. 98 lbs. 
Per cent unsound... 3 per cent. 11 per cent. 4 per cent. 


And we must at once see that the season of 1883 was probably 
the least favorable of the series for this crop, and that the increased 
yield may have been the result of accidental conditions. If, hogv- 
ever, we correct the 1884 plats to allow for the missing plants, we 
have for series IJ. A plats almost precise equivalency of yield with 
1883. The table, as corrected, reads for I. A series: 





Corrected yields. Kar corn, 
1882. 1883. 1884. Total. 
ee ee 4184 483 471 13724 
Heat ets  kl soe ee 385 488 480 1363 
ee OP ee 2 a 'e-ajie ks vin ete'a =p 421 493 486 1400 
Pee se tieiey vo t.e5s ste 4614 538 544 15433 
PME es ye hai tie sk od a as « 458 530 553 1541 
2154 2532 25384 . %220 


In. plats of series IJ. A. for 1883 we have half of each plat root- 
pruned so severely as to seriously affect the yield. Under the’sup- 
position that the average yield of the lower portion would stand_in 
the same relation to the upper portion as do the duplicate in other 
respect plats, we may correct the figures for 1883 in this respect, 
and those of 1884 for the missing hills, and have for series I]. A : 


Corrected yields. Kar corn, 

1882. 1883. 1884. Total. 

| Lbs. Lbs. Lbs. Lbs. 
ie la <a ‘eos 3948 443 463 12302 
Os Wal RES Nie ge ea epee ener 406 413 523 1372 ’ 
PA 3 aS nee 3864 441 546 13734 

1 Sis oo Sie Oa a Pe gE 393 BZD fe DLT 1326 











Pee Oh 5 5. osteo ss hag) Grouse 549 405 526 1280 


18591 9154 9569 + 65824 
fAssem. Doc. No. 33.] 12 


. 
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Massing our corrected figures, therefore, according to the fertilizer 
applied, we have: 





1882. 1883. 1884. 

Phos. used, Yield, Yield, Phos. used, Yield, 
lbs. bush. Phos. bush. lbs. bush. 
peracre. peracre. used.’ peracre. peracre. per acre. 

I AlandIl. A 5 Cate 0 48.0 0 55.5 200 62:3 - 
ee ha 4 fe A Ai oss 200 45.0 0 58.2 200 58.9 
Leese et ate pe WE a, 400 51.7 0 58.5 200 63.0 
i eae Seah ch BE Ul Oy Nets Se re 800 53.0 0 61.2 200 68.1 
Pea Dp and Tie A 4 .. ies. 1600 53.2 0 59.5 © 200 66.5 
PANGS DG Bly. ature iva Rtale sabe PRM Ane 50.2 58.6 63.8 


The summary of the above table is: 





Total phos, Yield, average 
used per plat of 3 vears, 

during 3 years. bush. per acre. 
LoS berg eTet E Reps Was aaa a rane 40 55.3 
11 Soa ea bal Be Deco il Baier are saree ones 80 54.0 
1) VaUEs eh 6 Ra) Ge ep) aaa crag Coser 120 5, F 
Mee ind Ih ACS | Ve cee 200 668 
TEMA RATIC)L 3A Ae esis cM eucte le eaiee 360 5907 
PAVETADO . oa Ss a oiler e alee Aa en Was A Oe 


In these figures we are certainly not able to recognize any great 
influence from the fertilizer applied, either during any one year or 
during the three years of cropping. 


Tre Kernets or Corn (Maize) ror Srep. 


In our 1883 trials designed for testing the influence of the position 
of the corn kernel upon the cob, with reference to the crop yielded 
therefrom, we were able to verify the observation of 1882, that. the 
tip kernels yielded larger crop. In our 1884 trials the same result 
occurred. The seed used was the five-but, five-central and five-tip 
seed taken from the same ears of Waushakum corn and planted 
under equivalent circumstances. In 1883 we had under trial ten 
plats of one-twentieth of an acre each, and in 1884 two series of ten 
plats of the same area, the one corresponding to the 1883 plats 
designated as 1884 in the following table : | 


Yield of but, central and tip corn kernels, in 
bushels per acre. 


1883. 1884. — 1884. 
TP ROGG’., 72 Cees ae Aeasers 62.9 bush. 53.8 bush. 54.7 bush. 
Oentraliscedevct oe ee ee B95 ae. ey LS BG cl 5 ae 


Pip depdeok so eee ee 64.7 « B71. Bee 











No. 83.) ipeeed | 


We thus seem justified in our previous ‘conclusion that the tip 
kernels are in no wise inferior in yield to the central kernels so far 
as this variety of flint corn is concerned. ° 

The yield of the thirty plats, 1883 and 1884, from the three rows 
of each kind of planting, is given in the following tables in pounds. 
To reduce to twentieths of an acre it is necessary to multiply by 
three, as each kind of seed occupies one-third of the twentieth of an 
acre plats. 


Plat I. Plat Il. Plat Ill. Plat IV. Plat V. 


Be UR ie 8 ee ee ee ee 
=) 4 =) 4 ~ ar 4 2) 4 
1883. Bed: Ibs. lbs. lbs. Ibs. lbs. Ibs. lbs. Ibs. Ibs. Ibs. 
BOLE. ok one ces 85.4 70.6 92.0 76.1 79.8 80.2 938.5 79.2 88.0 94.6 
CONlers <.s cais's’s 86.0 73.7 88.6 71.7 822 77.5 95.5 85.3 86.0 86.4 
5aa4 abe berate situ wha 89.4 76.7 87.4 71.7 94.2 79.3 94.6 89.7 88.2 87.0 
BUGS uh eo Sces 72.4 69.9 78.7 64.0 66.1 67.6 76.4 77.6 71.6°73.1 
Centers. ¢..- 2 76.5 65.3. 68.1 67.3 66.8 72.3 80.6 83.0 66.7 80.1 
PRE ay Sh, win 8x i's a 74.9 71.1 78.2 70.9 68.8 78.0 67.6 86.4 80.0 85.3: 
1884. TRA . 
Batak Riiiaicr » 41.2 65.2 73.0 71.6 76.5 77.9  71.5.76.3 69.1 77.6 
Centers. 2.0... 68.0 64.5 72.0 78.5 79.6 78.7 ‘74.6 76.38 '74.1 81.7 
REDS ut ote cee ms bce 72.6 66.7 66.6 84.5 75.4 77.4 75.2 77.6 72.4 81.6 
Arranging these figures in order of size, we have: 
Buts. Centers. Tips. 
94.6 Yo<D 94.6 
93.5 88.6 94.2 
92.0 86.4 89.7 
88.0 86.0 89.4 
85.4 86.0 88.2 
§0.2 85.3 87.4 
79.8 83.0 87.0 
79.2 82.2 86.4 
13.2% el ES 85.3 
11,9 80.6 84.5 
77.6 -80.1 81.6 
Te. 6 79.6 80.0 
76.5 78.7 19.3 
76.4 : 78.5 78.2 
76.3 17.5 78.0 
ae 76.1 76.5 77.6 
waste, 76.3 cae 
730%" 74.6 76.7 
72.4 74.1 75.4 
71.6 foxes 75.2 
71.6 {a3 74.9 
13D 72.0 72.6 


a 
. 
% 
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Buts. Centers. ‘Tips. : 
{i239 ed teil 72.4 
70.6 68.1 tiLeh 
69.9 68 .0 {heb 
69.1 67.3 70.9 
67.6 66.8 68.8 
66.1 66.7 67.6 
65.2 65.3 66.7 
64.0 64.5 66.6 
9286.7 lbs. 9307.6 lbs. 2369.4 Ibs. 
Buts 28.5 bushels or 57.1 bushels per acre. 
Centers 28.8 6 DICT a es 


Tips 29.6 <« BY Ge itm 


In the three years trials the tips were superior in yield to a slight 
degree in twenty-eight times out of the thirty ; the same superiority 
is noted in each trial of the three years, and hence we may consider 
it as proven that the tip kernels of corn are by no means inferior 
for use as seed to the central kernels. | 

It may be suggested that the differences in yield are but accidental 
and came into their present form through coincidences, the one 
series vegetating more seed than the other. In 1884 we hada 
count of the number of plants which grew to crop upon the full 
plats, and hence we can correct our plats to a full seeding in each 
case : 

Corrected yield to uniform 














» 


178.8 


No. of plants. number of plants, lbs. 
1884. Buts. Centers. Tips. Buts. Centers. Tips. 
Boos Sree erie ete tai k3 416 415 155.3 155.5% 160.5 
| INES ee oe em 409 403 406 158.9 158.36 s10F.6 
Bs hc > 5", Gwen OOo 388 404 156.9. 163. 6.2465.% 
1b ot et: SORE Sa ean 393 395 395 178.8. 188. 9221738 
‘TaN SE a a 371 374 385 177.9 - 194. 42519579 
Begin ei os kane 405 388 413 153.9 155.8) si3a76 
tae a Ly el VOLS 393 371 176.6 174.6 171.8 
AAS AGB OE Bet a 393 388 3885 179.0. 186.5 Ashe 
PA A nee sees 402 401 404 167.8 “17d 8) Se 
‘BERS: ts eae panera a oes 390- 403 3938 171.3" <4 ies 
PPARs So eh eae 3948 38949 3971 1576.4 1620.1 1629.0 


Dividing the total weight of the ears by the average number of ears 
and the number of ears by the number of plants, in 1848, we have: 





No. of No.ears § Average 
sound to a weight 
Plants. ears. plant. per ear. 
But seed furnished....... 3943 4249 1.075 5.465 ozs. 
Central seed furnished.... 3949 4317 1.093 5.46 078. 8 
Tip seed furnished....... 3971 4463 1.123 5.41 078. 
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If we test these results again by the figures for the two series 
separately, we have: | 
Series I. A: 


No. of No. ears Average 

sound toa weight 

Plants. ears. plant. per ear. 
But seed yielded......... 1980 2113 1.067 5.43 ozs. 
Central seed yielded...... 1976 2142 1.084 &.43 ozs. 
Tip seed yielded......... 2005 2255 1.124 5.40 ozs. 
Series IT. A: 
But seed yielded......... 1963 2229 1.135 5.24 ozs. 
Central seed yielded...... 1973: = 72175 1.102 5.50 ozs. 
Tip seed yielded......... 1966 2208 1.128 5.43 ozs. 


The weight of a fine ear nine inches long was 7.81 ozs., and this 
will serve as a measure of the evenness of the sorting. The yield 
of unsound corn was very light —- everything, however, was har- 
vested which had a husk enclosing, and hence we have the follow- 
ing figures for the two series, I. A and II. A: 


No. Weight 

sound No. un- sound Weight 

ears. sound. ears. unsound. 
But seed furnished ... 4242 689 16 percent. 1447.3 lbs. 59.6 4 per cent. | 
Central seed furnished, 4317 650 15 percent. 1474.7 1bs. 59.0 4 per cent. 
Tip seed furnished .... 4463 665 15 percent. 1511.2 lbs. 59.6 4 per cent. 


--These trials now continued over three years show that there is cer- 
tainly no inferiority in quahtity of yield in the tip corn, nor in the 
quality, however considered, and taken as verifications of our 1882 
results, seém to give conclusive answer in favor of the tip seed. 
There is hence no object in the farmer rejecting any portion of his 
ear corn, of the Flint variety, while shelling for planting, while 

. theoretical reasons as regarding maintaining his corn true to type 
suggest an advantage arising from the planting the seed of the 
whole ear. 


Corn, V artery TEsts. 


For the purpose of testing the prolificacy of varieties we planted 
in twentieth-acre areas, under duplicate conditions for this year, the 
maize advertised in the catalogue of Messrs. J. M. Thorburn & 
Company. 

It is extremely difficult to effect comparisons of this kind, as varie- 
ties which ripen late contain more moisture at harvest than those 

_ which ripen earlier, and hence shrink more in the bin; and even in 
} varieties that ripen at about the same time the larger cobbed contain 
more water than the gmaller cobbed sorts, and shrink more in the 
erib. The influence of irregular vegetation can, to a certain extent, 
be equalized by calculating the yields to a full seeding per plat. It 
~_-was our intention to secure an even planting of four kernels to a hill, 
: the hills being forty-two by forty-four inches apart, by planting six 
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kernels and thinning to four, a quantity that previous experience 
seemed to justify, but on account of the poor condition of the seed 
(which did not appear to the sight), or some unfavorable influence 
of the season, vegetation was oftentimes poor, and some hills even 
without thinning did not contain the four plants intended. Super- 
phosphate was used at the rate of 400 pounds per acre. 

The yield of the various plats in ear corn, as weighed at harvest, 


is expressed in the following tables : 

Actual yield. 
Noof Lbs. Noof Lbs. 
good sound poor unsound 


Plat. Flint Corns. ears. ear-corn. ears, corn. 
I. B 1. Upper, Early Canada.......... 625 201.6 22 Lat 
II. B 5. Lower, Early Canada.........: 490 154.5 95 12.0 
I. B 1. Lower, Rural Thoroughbred.... 3840 172.7195 40.4 
I. B 2. Upper, Golden Dew Drop...... 728 248.5 50 3.0 
I. B 2. Lower, Hight-rowed White ..... 417... 158.0 Ate ne 
I. B 3. Upper, Eight-rowed Yellow.... 645 259.5 46 5.0 
IL B 3. Upper, Eight-rowed Yellow .... 350 245.9 67 8.1 
eb 4. pper, Oranges 1s ees 5 ene 454 204.7 82 5.5 
Pei 5>"U pper, Hlesh:Oolon =. as see 500 243.0 37 T.4 
I. B 5. Lower, Compton’s Surprise..... 635 281.2 47 2.0 
ii. B 1. Upper, Compton’s Surprise ..... 518 233.2 49 7.2 
Dent Corns. 
I. B 3. Lower, Extra Early Adams..... 530 - 90.1 538 re eae 
Il. B 3. Upper, Extra Early Adams..... 650 151.0 22 1.4 
I. B 4. Lower, Improved Blount’s Prolific, 950 299.2 92 138.0 
I{. B 2. Upper, do * 685° 287.6 175 37.4 
TESB. Lower, Sixty-Day=ies ees 540 2438.1 34 4.8 
I B42 UpperGoldeni sn 337 “22728 SOOm eto an 
Il. B 4. Lower, Chester Co. Mammoth .. 295 218.4 112 48.4 
If. B 5. Upper, Queen of the Prairie...- 540 245.1 29 5.8 
If. B 2. Lower, Long Island White ..... 507 262.4 16 BG 


The corrected yield to 684 plants per plat makes the following 
table, and expresses bushels (of 80 pounds) to the acre. 


Corrected Corrected Actual 
yield per yield per yield per 


Flint Corns. plat, lbs. cre, bush. acre, bush. 
Harly Canada .....s0.ssse-oreae% 205.8 51.4 50.3 
BLY OANA |, 5's bee sais Reng 175.7 43.9 38.6 
Kural Thoroughbred «..4......:..- 179.3 44.8 43.2 
Proden- Dew Drop i. ss eciss hae 246.4 61.6 60.9 
Hight‘rowed «White... ...%/.4..%.. 162.0 40.5 39 5 
Hight-rowed Yellow .............. 269 .4 67.3 64.9 
Hight-rowed Yellow ...........*.- 356.3 89.0 61.5 
MANOR ie ne ae tint ncn pans 211.2 52.8 51.2 
Bias olor s, th herve ere aha Wks es ok 253.7 63 .4 60.7 
Compton's Surprisecse. va siceeay e+e 294.8 %3.7 | 70.3 
Compton’s Surprise ............... 263.1 65.7 58.3 


steer’ 
oe Eee ae 
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Corrected Corrected Actual 

| yield per yield per yield per 
Dent Corns. plat, lbs. acre, bush. acre, bush. 
Mextravuariy Adams... ees 94.1 23 .5 22.5 
Extra Early Adams............... 159.0 39.7 ore ¢ 
Improved Blount’s Prolific......... 308.2 77.0 74.8 
Improved Blount’s Prolifie......... DOr e ri (a. G 59.4 
ES EIN RSS Re ae Reve re ee acc 63.0 60.7 
MERE isk ey cee 486.3 109.0 56.9 
Chester Co. Mammoth .... ....... 953-0 63.2 54.6 
Pimesniot the Prairie... 2 soc. 258.5 64.6 61.3 
feone inland White: ../..0..c0-5.. Vee OOO 74.7 65.6 


The number of sound ears per plant for 
pressed in the following table. 


the various plats is ex- 


No. Sound Weight of 
; sound ears per sound ears 
Flint Corns. ears. plant. per ear, 0z’s 
Early Canada........... es ie 625. 93 5.16 
Te Telit alee og ste wha ‘vat 490 .81 5.04 
ie Lnoroughbred<.. 6. ....4a. lA 340 ToL 8.13 
Gsolden Dew Drop ae seiicka eet es Wa ks 728 1.08 5.35 
Kight-rowed White...... EAE ater oie 417 .62 6.06 
Biohtrowed Yellow. 2... 5... ..0-..- 645 .98 6.44 
co IRS CRE Fea Leh ee ay are ae eae 550 1.16 ‘ieee 
ee OR eee 8 29 ... 454 . 68 4.94 
Ss 6 al a ee 500 76 sO 
BAO PLOUS OUTPTISC..3: eee we ss 50685 97 7.09 
STFS 7 eae eae Pa 518 86 7.20 

Dent Corns. ' 
meimerarly ACRE ce vee ee. ees 5380 .81 2.72 
Bee Se ads tek bee Met 650 1.00 3.71 
Improved Blount’s Prolific.......... 950 1.43 5. 04 
me at hie eo Gy oe 685 1,22 5.230 
20 SE SRI i tos a a 540 81 7.20 
MOIR 2a eect pe tee Lae 337 94 10.51 
Chester Co.. Mammoth ..... ...... 295 .50 11.84 
Piieeir Ofte Prairies. 2.2, 2.6. oes 540 .83 7.26 
Poo rarand. Whiten... oo. ee Ok 507 84 8.28 


These weights give the average, at least, for all the ear corn which 
would be sorted as merchantable, for each crop. 
The corns catalogued under the names as received can be de- 


scribed as follows: 


Fuint Corns. 


Comprton’s SurprisE, Thorburn. Synonyms, Compton’s Larly, Ferry. 
Ears seven to nine and one-half inches long; ear stalk large; ear 





96 + [ASSEMBLY 


tapering, twelve-rowed, or usually more at butt portion; kernels 
rounding slightly if at: all at butt, filling fairly well at tip, rather 
thick, rather shallow ; color golden yellow; cob white, large. Ears 
borne about two feet from the ground, the plant about seven feet 
high and with eleven or twelve leaves. 

* All the crop true to type. 


Earry Canapa, Thorburn. Synonyms, Canada of many seedsmen: 
Canada Yellow of others: Pewrce’s Columbia, Vaughan: Pearcé’s ~ 
Prolific, Farmers’ Advocate. 


-This type of corn is quite common in northern localities, and has 
many sub-varieties distinguished by greater length, slenderness or 
thickness of ear, or by color. The true type is as described below. 

Ears six to eight inches long; ear stalk smallish; ear cylindrical, 
scarcely rounded at butt, bluntly at tip, which is often well filled, 
elght-rowed, rows straight; kernels rounded at summit and sides ; 
eolor golden yellow or yellow orange; cob small, white. There is 
a tendency to taper slightly in lower third of ear. Ears about two 
feet from the ground, the plant six to seven feet tall and twelve or 
_ thirteen leaved. 

*Our crop true to this type, and that of what I call New England 
Eight-rowed, is described below. The two sorts in nearly equal 
proportion, but the named variety rather predominating. 


New Enauanp Eigut-Rowrep. Synonyms, Canada of many; arly 
Canada of Gregory, Sibley, etc., Canada Yellow, Early Canada 
of Burr. 

Ears eight to nine inches long; ear stalk medium to largish; ear 
cylindrical in most of its length, but swollen at butt through added 
rows, tapering a little at lower third to the often pointed tip, some- 
times well filled. Its type commonly grown, but the seed usually 
mixed with Karly Canada, through non-recognition of its distinet- 
ness. Color orange yellow; cob white, small. 


EY Tae IE 0), 5 a 


Exent-Rowep Waurrr Frnt, Thorburn. Synonyms, Szlver White 

Flint, Vaughan. . 

Ears nine to eleven inches long; ear stalk smallish; ear cylindri- 
cal, tapering slightly at lower third, not fillmg at tip, and with a 
tendency to openness between the pairs of rows; kernels thick, a 
rounded at summit and sides; eight-rowed ; color silvery white ; cob 7 
white, medium size. Ears borne about two and one-quarter feet # 
from the ground; plant six to seven feet high. 

Resembles Waushakum very closely in all but color. Silver 
White Flint differs only in the color being a little dingy. % 

*A few, very few, orange yellow kernels in our crop. | 


ah 


Ereut-Rowrp Yettow Fut, Thorburn. 


Differs in no respect from the preceding, except in color, which is 
orange yellow. Differs from Wanshakum in the kernels being less 
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deep and not extending as far upwards at the butt, and the stalk 
hence better defined. 
*In our crop some ears showing white ears of the preceding type. 


Fiesu Cotor Fiint. 


Ears nine to ten inches long; ear stalk medium to large; ear of 
cylindrical type, but often tapering through openness between the 
pairs of rows towards the butt, tapering a little at lower third, and 
not filling well at tip; kernels rounding at summit and sides; color 
a brown yellow; cob white, medium large. Ears about two and 
one-half feet from the ground, plant about seven feet high. 

*Our crop, principally brown yellow, but some ears, lemon yel- 
low, others golden yellow. Some ears of eight-rowed white type, 
others of the New England eight-rowed type. A few white kernels, 
and some purple striped. | 


GotpEN Dew-Drop, Thorburn. 


Ears nine to ten inches long; ear stalk, smallish; ear tapering at 
lower third, otherwise cylindrical. Resembles Waushakum very 
closely, but in general the ears slightly longer, of greater diameter, 
and larger kernel; the same habit of growth ; same golden orange 
eolor; cob white; eight rowed. 


OranceE Furnt, Thorburn. 


Ears eight to nine and one-half inches long; ear stalk variable 
from small to medium large; ear cylindrical, tapering in lower 
fourth ; slightly swollen at upper ; often open at butt between rows ; 
often not filling well at tip; kernel large, broad, rather straight on 
sides; color golden orange; cob white; eight rowed; ears about 
two feet from the ground; plant about seven and one-half feet 
high ; ten to twelve leaved. 3 

*In our crop some ears of Golden Dew-drop type, but not many ; 
some ears with copperish yellow kernels, purple striped ; a few 
white ears identical with the eight-rowed white. 


Rurau THOROUGHBRED. : 

Ears ten to twelve inches long ; ear stalk medium ; ears of cylin- 
drical type, but always tapering through the openings between the 
pairs of rows, which is oftentimes excessive ; never filling at tip; 
eight-rowed, but often ten-rowed at butt portion; kernel large, 
broader than deep, rounded ; color dingy white ; cob white, large; 
ears three feet from the ground, plant about eight feet high, twelve 
to 14 leaves; suckers much; very late for a flint, being at edible 


maturity August 25. * 
*In our crop some yellow kernels. A very coarse looking and 


uncouth variety, thoroughbred only in its undesirable properties. 


g Dent Corns. 


Cursrer County Mammoru, Thorburn. 
[Assem. Doc. No. 33.] 13 





98 | [ ASSEMBLY 


Ears seven to eight inches long; ear stalk small; ear slightly 
tapering, rounded strongly at butt, and at tip, diameter large; kernels 
deep, closely set ; color, yellow on top of kernels, orange below ; 
cob red, large; eighteen to twenty four or more rowed ; ears four 
feet from ground; plant about eight to nine feet tall. 

Our crop with several forms of ears. The true type as described 
with loose open kernels, the consequence of the season being too 
short for ripening. Some ears nine inches long, nearly cylindrical 
but tapering toward the tip; small diameter; largish ear stalks ; 
kernels scarcely rounding at butt, a broad and deep suleus between 
rows, kernels polygonal, small tipped and dimpled, the color yellow 
above, orange below ; other ears of the Leaming type, but longer, 
to twelve inches long, and cobs very slightly red tinged. In all 
some white dent and copper orange kernels. 


Extra Earty Apams, Thorburn. 

Ears four to five inches long; ear stalk small; ear tapering 
strongly toward tip; the kernels often irregular; usually ten to 
fourteen-rowed; kernels flat, no suicus between the rows; color 
white; cob white. Ears about two feet from ground, plant three to 
four feet high, eleven to twelve leaved. : 

*In our crop some ears six to seven inches long, which may be 
referred to Early Adams, twelve to sixteen-rowed, the plant taller, 
otherwise the description the same. Some yellow kernels. 


Gotptn Dent, Thorburn. 

Ears six to nine inches long; ear stalk medium to large; ears 
tapering, rounding a little at butt, long rounding at tip, with large 
diameter, eighteen to twenty-rowed. esembles the Leaming in 
many respects, but a “ fatter” ear, thinner kernel, and deeper color. 

Jolor golden orange ; cob red; ears about three feet from ground, 
plant about eight feet. high. 

*In our crop some white kernels. 


Improvep Brount’s Prouiric, Thorburn. 

Kars five to eight inches long, mostly ten to twelve-rowed ; ear 
stalk small ; ear cylindrical, tapering toward the tip. A broad and 
deep sulcus between the rows in the eight-rowed, narrower in the 
ten and twelve-rowed, with a tendency toward disappearance. Color 
dead white on surface of kernel, horny white below; cob white. 
Ears four and one-half feet from ground, plant seven to eight feet 
tall, fifteen to seventeen leaved. Very late, scarcely fit to harvest 
October 14. | 

‘*In our crop some yellow and purple striped kernels. Some yel- 
low ears. The variety not as yet fixed to uniform appearance of 
ear. 3 
Lone Istanp Wuarrr Dent, Thorburn. 


Ears nine to ten inches long; ear stalk large; ears cylindrical in 
the eight-rowed samples, tapering in the twelve-rowed, rounding but 
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slightly at butt, rather blunt pointed at tip, which is uncovered; 
kernels broad, a sulcus between rows varying greatly in width on 
different ears, in-some scarcely discernible, in others changing the 
whole aspect of the ear. Kernels dead white on top, horny white 
below ; cob red. 

*Our crop varies greatly in the appearance of the ears, which how- _ 
ever, on close examination, conform to the description. The kernels 
are all white on the surface, but in some ears flesh colored, and in 
others white below. Yellow and purple striped dent kernels a few. 
Not pure as a variety. 


QUEEN OF THE Prairiz, Thorburn. 


Ears six to eight inches long; ear-stalk small; ear a little too 
strongly tapering through suppression of rows in lower part, round- 
ing strongly at butt, rather pointed at tip, which is not usually filled; 
kernel deep, no sulcus between rows, flat and square-cornered, orange 
yellow above, deep orange below; cob red; ears three and one- 
half feet above ground; plant nine feet high, twelve to fifteen 
leaved. | 

*Our crop shows two types of ears — one, the true one, answering 
to description, the other with sulci between the rows and resembling 
Wisconsin yellow. Some few white and a few purple-striped dent 
kernels. 


Sixty-pay Dent, Thorburn. 


Ears six to nine inches long; ear-stalk small to medium; ear 
slightly tapering, rather bluntly rounded at butt and tip, the latter 
well filled, twelve to eighteen-rowed; the kernel golden yellow on 
summit, orange below; cob red; a sulcus, narrow or broad, but 
deep, between the rows, thus causing a very variable appearance to 
the ears. | 

*In our crop some ears of the Chester county Mammoth type, and 
other ears, an eighteen-rowed flint, with red cob, and which can be 
referred to a North Carolina variety called Franklin’s Yellow. A 
few ears are sixteen-rowed, the kernels arranged in pairs, with broad 
and deep sulci, the kernels so rounded as to remind of rice pop, a 
dimple on summit, the ears tapering strongly, rounding strongly and 
pointing to the strongly-covered tip, almost cone form, the color 
golden yellow in the dimple, orange as to the rest of the kernel. 
Other ears, yet, resemble the flint ears in shape, color of ear and 
kernel, but the kernels distinctly dented with a long crease, and all 
the kernels toward the tip, flint; one of the very few cases of flint 
and dent kernels on the same ear that have come under our obser- 
vation. 


CULTIVATION oF CoRN. 


For the purpose of measuring the effect of cultivation on corn, 
Series I A plats one to five, and Series II A plats one to five were 
selected, the plats one-tenth of an acre each; the hills forty-two by 
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forty-four inches apart, and 200 pounds of superphosphate applied 

per acre. Series | A was cultivated both ways, and Series II] A 

had the weeds removed by light hoeing. The figures of the plats 

are as below, one column expressing correction to an equal number 
of hills: 








Cultivated plats. Not cultivated plats, 
Actual Corrected Actual Corrected 

yield, yield, yield, yield, 

Lbs. Lbs. . Lbs. Lbs. 

ba Bee 430.5 AT1.4 TT A1.... 408.4 463.2 
BENE ie ss 49774 480.0 2.... 446.3 523.1 
Daw eis ices 419.9 486.3 de 465.8 546.3 
cites ace 471.8 544.7 4.. 451.5 511.6 
SASHES 457.1 553.5 Do 456.6 526.6 
Total for dacre. 2206.7 2535.9 2298.6 2570.8 


These plats have been in corn for now three years. The com- 
parison of the yields for the three years, the figures being corrected 
for uniformity, read : 


Corrected yield for the various years: half acres. 
1882. 1883. 1884. 1882. 1883. 1884. 
Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. 


SeriesI A.. 2154 2582 2535 SeriesIITA.. 1859 2154 92570 


These figures, however we can study them, do not indicate any 


advantage of cultivation upon these plats, as is more plainly seen by 
the recapitulation below: 


Yield in bushels per acre. 
Previous yields. 


1884. 1882. 1883. 
Cultivated plats .......... LS Ay ee i 63.3 53.8 63.3 
Mremectitivated plats :: 2.0 .aia/es ae eee 64.2 46.4 53.8 


Curiously enough, during three years’ trial we have found no eyi- 
dence strongly in favor of cultivation. 


/ 


WereEpING oF Corn. 


In order to determine whether weeds injured corn by shading the 
ground, two series of plats were mulched with straw, the LI A 
series having one plat hoed, another plat mulched with straw on 
June 14 after a thorough hoeing. In series LV A one plat had let- 
tuce seed broad-casted over the surface on July 1, while another 
plat was mulched with straw. Both series had the hills 42x44 
inches apart and received superphosphate at the rate of 400 lbs. per 
acre. The variety, Waushakum Flint. The actual yields in ear 
corn and the calculated yields in bushels per acre are expressed in 
the table following: , 


ea ©? By, a % 

Nn by = ey BY 
6 eee 
Buemas % Re 
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Yield per plat. Yield per 
Sound corn. Unsound corn. acre. 
No. of No. Sound corn, 

Plat. ears. Ibs. ears. lbs. bush. 
III. A upper, kept hoed .. ....... ... 686 221.5 70 4.8 50.4 
lower, mulched June 14........ 636 234.6 101 8.3 58.6 
IV. A upper, lettuce as weed, July 1... 567 161.2 73 5.0 40.3 
lower, mulched July 1......... 517 175.8 89 6.5 43.9 


This trial may be of interest as a curious attempt, but we fail to 
make any deductions from it. Perhaps future trials may throw 
more light. One thing seems evident. The mulching delayed 
ripening, and probably the extra amount of water.at harvest makes 
the crop from the mulched portions seem slightly larger than they 
should be in the comparison. As the plants that vegetated and 
were left to form crop were not counted, through mistake, we have 
no means of correcting these figures to uniformly seeded plats. 


Corn, THickness oF PLANTING. 


The trial was made with Waushakum corn, the hills 42x44 inches 
apart, 400 lbs. superphosphate used per acre. The actual yields, 
and the yields corrected to a full stand per plat, read as follows: 


Per plat. Per plat. Bush. per acre. 
Actual yield. Corrected yield. Corrected 
Plat. . Lbs. Lbs. yield. 
V. A upper, 1 plant toa hill........ 179.6 181.7 45.4 
VI. A upper, 2 plants toa hill ....... 190.4 193.8 48.4 
V. A lower, 3 plants toa hill........ 237.0 243.1 60.7 
VI. A lower 4 plants toa hill........ 205.1 237.7 59.4 


We thus have indicated that three stalks to the hill gives the best 
results. We however can express additional facts from our data, as 
below for ear corn: | : 

Wt. per Wt. per Wt. per 


No. of ears. No. ofears ear sound. hill plant 
Sound Uns’nd per plant corn. s. corn. aga corn. 
s. 


corn. corn. sound corn. ozs. Ibs. 
V. A upper, 1 plant per hill... 500 151 2.99 5.747 1.06 1.06 
VI. A upper, 2 plants per hill... 540 57 1.60 5.641 1.11 56 
V.A lower, 3 plants perhill... 659 83 1.32 5.754 1.38 AT 
VI. A lower, 4 plants per hil]... 60Y 69 1.038 5.388 1.20 130 


The influence of the thin planting upon the product per plant is 
_ very manifest, while the influence upon the weight of the ear is not 
very plainly shown; thinning the planting does not seem to reduce 
the number of unsound ears, but it does increase the number of 
ears borne to the plant, probably to a certain extent through the 
increase of suckers. 7 


Foracr Orops. 


The trials of forage crops were with Early Amber cane, Maize 
and Soja bean. mre 

The Soja bean gave very unsatisfactory results, furnishing neither 
sufficient forage for cutting nor seed. The cool season of last year 
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prevented our Soja bean plants from ripening their seed, and hence 
the variety upon which we founded quite favorable reports became 
lost to us. The variety this year, although the dry seed looked the 
same as last year’s seed, vet gave us a low, little leafy and late plant. 
It seems useless to speak well or ill of this plant until the various 
forms which are sold under this general name of Soja bean shall 
receive more specific nomenclature. . 


Corn, as A Forage Puan. 


In our trials we desired to ascertain the forage weights of different 
kinds of corn, and to make a comparison between maize and sor- 
ghum. The fertilizer used was the same quantity for all, 400 pounds 


superphosphate per acre. The plats one-twentieth of an acre: 
Yield, green 
forage, lbs. 


O-2. Waushakum flint ‘corn, in hills...) 2... 45) ce. eee 1620 
@. 4, Waushakim ‘flint;corn, in’ hills. 1. .20).gea eee 16394 
Oon. New England Pop,:in drills* 22 .*. 4 php eee 1106 
O28. Evergreen Sweet; in drillg.a 30602. 24 os em 795 
O or Waushakum: Flint,in drills..2 222.5. suteseeeene 1001 
lO Minnésota Dent; in ‘drille.'.<sen se ee 1057 


C 2 and C 4 had been heavily fertilized in 1882, C 2 received 144 
cords farm-yard manure and fifty pounds fertilizer per plat, and U 
4 forty pounds fertilizer per plat, C 7, 8,9 and 10 received twenty 
pounds fertilizer each in 1882 and 1883, the crop of 1882 being vari- 
eties of corn, that of 1883 potatoes. These four plats only are, there- 
fore, fit subjects for comparison. The larger growing corns were in 
drills forty-four inches apart, about twelve kernels to a foot; the 
pop corn in drills twenty-two inches apart, and about twelve kernels 
toatoot. The yields per acre, for the three years, were, 








1882. 1883. 1884, 
Sound corn; Potatoes, bush. per acre; Green forage Aug. 19; 
bush. per acre. merch. and unmerch. tons per acre. 
ASU A( es eee 49 .0' 323. 9° 11.06 
SS seat Wi 27. 8° TAME Os 1.09 
A ag MAS oe bev 35. 2° 1918: 10.01 
U ALLUDS A Set 44 3° . 182.38 10.57 
1. Early Dent; scarcely merchantable on account of unripeness. 
_ 2. Sibley’s Pride of the North; ripe and in good condition. 
3. Chester Co. Mammoth; quite ripe and in fair condition. 
4. Improved King Philip; ripe and in good condition. 
5. White Star Potatoes, 162.3 bush. merchantable. Whole potatoes as seed. 
6. White Star Potatoes, 152.1 bush. merchantable. Single eyes, cut deep. . — 
ee White Star Potatoes, 159.5 bush. merchantable. Single eyes, cut half deep. 


White Star Potatoes, 110.5 bush. merchantable. Single eyes, cut shallow. 


'*Rows half distance, or twenty-two inches. 
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_Itseems possible that pop corn, New England or common pop 
variety, may be the best variety of corn for planting for forage pur- 
poses, on account of its admitting of close planting, and on account 
of the small size of its stalks. It certainly seems to afford more 
available feed to the ton green weight than any variety with which 
we are acquainted, and its supremacy in absolute magnitude of yield 
in our trial is well worthy of attention. 


SorcHuMm as A ForAcE PLAnt. 


The plat. devoted to cane for forage was planted at the same time 
as the corn, in the same distance of drill, but rather more seed to the, 
foot. The same quantity of fertilizer was used. The yields of 
green forage, as cut August 20, a little before its height growth had 
ceased, in order to compare with corn forage of the same age was, as 
below, together with the cropping of the plats the preceding years. 


1882. . 1883. 
Sound 1885. Sorghum 
ear corn. Potatoes. forage. 
> ep) 2 eS cae 249 Ibs. 667.6 Ibs. 2254 Ibs. 
DL) SG ae ee 62.2 bush. 222.5 bush. 22.54 tons. 


In 1882, Waushakum corn, eighty pounds phosphate per plat. 
In 1883, White Star potatoes, single eyes, twenty pounds phosphate 
per plat, 129.6 bushels merchantable. In 1884, Early Amber cane, © 
in drills forty-four inches apart, twenty pounds phosphate per plat. 

In plats C 11 and C 12, Early Amber cane in hills 42x44 inches 
for C 11, and 22x21 for C 12 twenty pounds phosphate per plat. 
The cropping in 1882 corn, in 1883 potatoes. The yield for the 
three years was, as below, the same amount of fertilizer, viz., twenty 
pounds per plat being applied each year. 


1882. 1883. 1885. 
Sound ear corn. Potatoes. Sorghum forage, 
Geeta ee o's. 837 1-2 lbs. unripe. 903 1-4 lbs. 1208 lbs. 
OE ae .. 209 lbs. good. 698 1-2 lbs. 1297 lbs. 


These trials all show that the Early Amber cane gave superior 
weight of green forage per acre to corn. 

Early Amber cane grows very slowly during the early part of the 
season, scarcely showing any vigor until August, but then its growth 
is exceedingly rapid. 


Corn AND CANE FORAGE MIXED. 


In two plats we had Waushakum corn and Early Amber cane 
planted in alternate rows, twenty pounds superphosphate being used 
per plat. The drills were forty-four inches apart, the corn seeded 
about twelve kernels per foot, the cane somewhat thicker. © 1 re- 
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ceived in 1881, 1 11-64 cords of farm-yard manure and fifty pounds 
of phosphate per plat. C 3, forty pounds phosphate per plat, and 
the yield 163 1-4 and 156 1-2 pounds of sound ear corn, respectively. 
In 1883 C 1, no fertilizer used, yielded 100 pounds of barley, with 
its straw. OC 3, 817.6 pounds of potatoes, twenty pounds fertilizer 
being used per plat. The 1884 crop was harvested and weighed 
green August 18. The yield: ) 





Cie 
Per row. 
BeCOW Ss SOTOHUM 5°61... 275 Puls «= Mamata ese eke 636 1-2 lbs. 127.3 Ibs. 
TU S-COTT <<. 42 eteis ea ee ats al Se eee Oe 680 1-2 * 1700 
otal Ast. ce eee Oa a ee LSL7 146.3 
C 3. 
BROWS SOTOHUM tet ss te pha teen . . 802-1-2 lbs. - 20076 Ibs. 
PVRS UR COIN) ache its eke Pe ae 1002 1-9 © 200.5. 
Ob ysis sie tee a ee ee 1805 200.5 


In this case the corn yielded more weight per row than the 
sorghum in © 1, and the same in O 3. The corn, however, was cut 
when just in proper condition ; the sorghum was cut much too early, 
as it would doubtless have gained in weight for two weeks longer 
at least. The yield of the mixed crop was at the rate of 15.61 tons 
per acre, of the corn portion 16.83 tons, of the sorghum 14.39 tons. 

It may be well to summarize the actual yields of the forage plats, 
irrespective of treatment. 


Yield per acre green forage : Tons. 

Sex plats corn, in drills; averave. 2 <2. 7. aya oe 12.03 
greatest. 2. anaes Sale ee 16.39 

least]. o. cds 3) er 7.95 

Three plats cane, in drills, ‘average: . .. .....2..6 6 ase eee 17.96 
greatest... 0s. v.°t; 1 ee 22.54 

LOABb oe oie 1 olen k'p oc 1 ar 12.08 

Two plats corn and cane, in drills, average.............. 15.61 
greatest, 3... i. ae 18.05 

least 0c... Aaa 13.17 


We cannot but perceive here that in our trials Early Amber cane 
furnished more forage than did corn, but this comparison is not be- 
tween plant and plant, but between areas which were intended to 
be fully occupied, but not crowded in each case. 
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GERMINATIONS OF CommERoIAL SEED. 


The apparatus used in our germinations was the same as described 
in our second annual report, page 67, wherein fifty separate 
samples are kept under precisely similar conditions during the period 
of trial. As previous experiments all tend to indicate that a chang- 
ing temperature is more_potent than a uniform temperature, we 
paid but little attention to the temperature readings, the germinat- 
ing boxes being placed in a cupboard where the temperatures ranged 
from seventy to eighty-four® F. Except in the case of the larger 
seeds, of which the pockets of the apparatus would not contain the 
number, one hundred seeds were used, and those that sprouted were 
daily removed and the number recorded. In every case a duplicate 
trial was made, the two trials of a kind occupying adjoining pockets 
in the same box. As will be noted, a variation appeared in nearly 
every case between the duplicates. The seeds used for the trial 
were from one of our leading seedsmen, and the apparently perfect 
seed were counted from the packets in which they came. The ger- 
mination trials were continued in general until the seeds had either 
all sprouted or become rotten, and when any remained sound at the 
conclusion of the trials, such are recorded by number in their ap- 
propriate column. In the case of the beet family each seed case was 
counted as a seed. . 

It is probable that each species of seed, perhaps also some of the 
varieties, have one temperature at which the best results for ger- 
mination occur, and unless these temperatures are quite nearly main- 
tained we should not expect duplicate results as between ger- 
minations made at different times and under different circumstances 
of temperatures. We made, as will be seen, some duplicate trials, 
the germination boxes being dispersed in different rooms. In peas, 
for instance, eleven varieties,of which nine were two years old and 
two three years old, gave the following figures. 


Largest Least Average 
- F germ germ germ 

9 var. 2 yrs. old percent. per cent percent 
Germ. temp. 70°-84°. One series...... 88 20 60 
Duplicate....... 96 22 64 
Germ. temp. 65°—75°. One series..... . 100 48 83 
a plicatess iiss. 100 56 88 

2 var. 3 yrs. old. 
Germ. temp. 70°-84°. One series...... 98522 72 85 
ETIPSCALG ere cons 100 64 ° 82 
Germ. temp. 65°-75°. One series...... 100 92 96 
Duplicate sce: s: 92 88 94 


This table makes it appear as if before germination tests can be 
made of seedsmen’s seeds, we must know the temperatures for best 
growth of each species, and our trials must be made within some as- 
certained limit of temperature before we can assume to sit in judg- 
ment over germinative qualities. 


[Assem. Doc. No. 33.] 14 


VEGETABLE. 





Artichoke..... 





Asparagus..... 


Beet (Fruits)... 


. 


Mangel-wurzel 
DOGG. vaste ste: 
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TABLE oF DupLICATE GERMINATIONS. 
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cs) 

o 

n 

5 

r 3 

= oO 

VARIETY. z |Date tested. Z . 

& piece 

oe alee 

a o| 2 

: oe 

> A 

Green) Globee oy tes Ube tac cae 1883/Oct. 31, 1884) 1) 50 
Duplicate soc. - a0. chckdees te eh oe 1} 50 
Conover’s Colossal ........... y . 1/100 
DUPNGALB ca. Fonte k bases rs ay 1\100 
Green Nonpareil........ .... ‘* INoy. 4, 1884] 1} 20 
WMP CALA mentee dcee ee ie es ty 4 1} 20 
Osborn'’sFOPCING Ss eve eee 1882|Oct. 31, 1884] 2} 20 
PNG Ate F5 eots Se oyetce aes e: ce 2) 20 
French Yard Long. .........{1881 HM 3) 25 
Duplicate ... Ae £6 3] 25 
New Dark Egyptian Turnip.. . | 1882 A 2/100 
Duplicate... Sad as oe 2/100 
New Dark Egyptian Turnip.. 4 +; 2/100 
Up Cates gee. sce cee aee a se 2/100 
New Dark Egyptian Turnip.. 1883 _ 1|100 
Duplicate ck sev. ieee wears a su8 1400 
New Dark Egyptian Turnip. . |1882 4s 2|100 
Duplicate: ic. 4 daeecea te oes ss as 2/100 
Dewing’s Extra Early Turnip} ‘‘ as 2/100 
Dirplicatevss. Scene see fe 2/100 
Dewing’s Extra Early Tarnip 1881 ve 3/100 
Duplicate ARs: os 3/100 
Dewing’s Extra Early Turnip 1874 Ss 10} 100 
Duplicate Ee ee aie oA ue 10/100 
Karly: Bassano somes eseeciee. 1888 “A 1/100 
Duplicate, i... een, a re mers cit Ph ee 1)100 
Barly iBassanO sis. cas oc dct ne 1871 “ 13/100 
Duplicate cto were ee ee Ag be 100 
Early Blood Turnip.......... 1882 Ae 21100 
Duplicate. ... pi eh esl ee a as 21100 
Early Blood Turnip. We ies tees 1869 ES 15}100 
Duplicate see eee Re ‘s 15/100 
Early Blood Turnip.......... 1882 Be 2/100 
Duplicate....... SPOR Grn ely es 2}100 
Long Smooth Blood ..... arses hfe fe 2);100 
Duplicates Ae ee ee eee an ti 2100 
Long Smooth Blood. .......|188l at 3}100 
Duplicate elmer dt BM sete mite ate tS 31100 
Long Smooth Blood........ ..|1880 “it 4/100 
Duplicate... AS MS irre) in he 4/100 
Long Smooth Blood) .sohe 1865 15/100 
DUDE CALC 6 ae Selice tealeenlins ey oa 15}100 
Half Long Blood..... ....... 1882 ie 2)100 
Duplicates «ects cae 54 4 21100 
No-Plis Witras,. Pies fash bo 187 Hy 6/100 
Duplicateerrcte seus ost cas oe a oY 6:100 
Scarlet- Ribbed .~.7ocor en uees 1879 3 5}100 
Duplicatetc.sireces eee gore 8 a 5}100 
Golden Veined ...........024 1880 2 4/100 
Duplicatert: geiasheck oes eae He nie 4|100 
Scarlet Veined ............... #: ¥? 4|100 
Diuplicateyi....: eeceee Re eo of 4|100 
LONPsViGllLOWSs 3.55 oc te ooee ees 1882 us 2/100 
Duplicate <vev.. foy.5 eee 05 Sis 2)100 
DongRéed +s... 2s. reyes us Ay 2/100 
Dupligate sess 0% ik ce ot eee “ ye 2)100 
TON PURE AS os actos ose. beer 1881 " 3/100 
DUpPHCAbO is oe cds. ds cheese ORS aN Le 5| 100 
Yellow -Ovoids 4. -actocieeee 1883 “a 1\109 
Duplicate.......... cael eee a 2 1/100 
Yellow Ovoid...... 26 0s oc} 1882 os 2\100 
DAIDIICALS 3 hi ies asec pests ties mc s 2/100 
Lelow Ovoidiey. wcssh seaawe 1880 a 4/100) 
Duplicate css seers poets eee “my .% 4(100) 


Prt feh fret fm fel fret fed foe fd font Pd fh DO DO WO CO DO DO DO VW DO OW a bt OOD th Ne et a et et ed et pk Dt id et Se 0 NH DO DWDOD 


First seed sprouted; d’s. 
Half sprouted; days. 
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Last sprouted; days 
Total days under trial. 
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Seed remaining sound. 
+ Per cent germinated. 
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Per cent difference be- 
tween duplicates 
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VEGETABLE. 





Mangel-wurzel 
Beet .. ... 





Brussels 
Sprouts vs ots. 


Burnett... 
Cabbage........ 
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Taste or GERMinations — (Continued). 





a 
rs ~~ 
VARIETY. E 
Sh 
Sal 
} 
3 
Oo 
es) 
Mammoth Red.............0-. 1883 
PMUDAICATO* es ook slate oo. Shain oe us 


Mammoth Red. ...... ......|18%6 
MIMO CE LOLL fe pune sores oh te i 











Date tested. 


Oct. 3, 1884 


ce 
ee 
ee 
ce 
¢ 
6 
ee 
ce 
“ec 
é 
‘é 
66 
a’ 
te 
sé 
sé 
‘sé 
6 
‘6 
cé 
sé 
sé 
6 
‘ce 
‘é 
6 
ce 
a6 
té 
aé 
6 
6¢ 
6 


6é 4 


¢é 


66 
6 
sé 
6 
6 
“6 
66 
66 
66 
sé 
té 
46 
6é 
cé 
6 
¢ 
«6 
6 
6 


Vilmorin’s Imp. Sugar....... 1882 
PMIDIICEDO.: 72 <0 os 9. vielen oo ag tte ss 
Lane’s Imp. Sugar............ 1881 
PMID GALGES ot toss ae Coe eee re 
EEAUGIT S BIGOGN. Mesregs nosey ss 1875 
DID CALOU sy oo cee coccla ce eacs oe 
Orange Globe Mangel........ 1876 
Duplicate © ~..:.. EEO Sea ss 
Yellow Intermediate Mangel|1878 
MOTE IG ALe Henle erie sce oe es eee 
PSO PASO esas silat) fois ciate vee 1882 
DHDUCAGC Fi os canes felses aceye¥ Shey 
IOLA VOU eee aide Gee bie Ue sale ae 1878 
Duplicate: +25, .2% Piette. Cenent tek i 
ALLY WiRIGO iin citrine ke oe dots 1882 
BPUDLICALG Hace sc ec teers heals Se 
BORnly PPD IE lr cea ye eke 1880 
PUP LICAUO VG cmmiss, \slitasepeper tees 
Early Purple Cape. .......... 1883 
WUD GACT 25.5 oe ew cigs eck HY 
WILY PDTOUSINE. 9 Ses ccc Pe 1882 
MUDICATOMAs oreh. 2az cases dee hs 
White *Sprouting....+........ 1878 
IDUIPIICALO tie & ohc wich oee eee 
BUl pier Colores cste rece. sec 1882 
RIE CAUOL loa iaaisaciaelcerdivies Cov hi 
Suiphur Color.s.. cccs.ess soe 1880 
NOI SACOS Sy aoe oscil loins seis eine ne 
Chappel Cream..............- 1882) 
PID CATO.128 waive cs ce aw as oie nS ey 
Chappel Cream’... swits os sucess 1877 
PRT DIIGALO SS seuss fesse Coss sles ‘a 
Purple Sprouting.............|1879/Nov. 1, 188 
DUWIDUMSALS eves bs este ele we oe idl Soak 
Brussel’s Sprouts...........-. 1883 
MTL C ACO. cas ol totee Helen cet lee 
Brussel’s Sprouts .. ........ 1881 
WUUOIICALE se tee ie Wes asic Sse. ce 
Brussels Sprouts......... <6: 1875 
POUCA 28 wosinee's ce Sa her ei= es 
Improved: Dwartf..<. 2.0.00: 1888 
PUI PITC AUG teen Shia ef gilelr Seta chat ze 
IBULOEUi cas ooks cso c eee teeee 1879 
DMilpeicatoen a. auc. cost ce tock. 8 
Etampes, very fine....... ... 1883 
DUDILCANCIN an oo loses tekst es. s* 
BACCO RIG tats cc ces. las 5 cae 1882 
PIP Cee ps a ee kiko teak SS 
Little RixiGie es ese sss 187 
Duplicates yene ck cn tee cates $* 
Early Jersey Wakefleld...... 18838 
Duplicate sescerse- te oa cele tf 
Early Jersey Wakefield...... rs 
Duplicate... ah 


Early Jersey Wakefield ....| ‘‘ 
Duplicaterwers-s ms wots silek 
Early Jersey Wakefield ..... |1884 
BRI CREE ise Gk eas oe eapes ne 
Early Jersey Wakefield...... |1881 
DUPLICALOS. vtcurs sence va ces wees es 


sé 
“é 
é 
ss 
sé 
éé 
6é 





| Number of seed used. 


| Age of seed. 

















| First seed sprouted; d’s. 
| Half sprouted; days. 











WDWWNUEWDWNWN WNVOHAIWDWNDWD WWNWNWOSWDWDD CO a rt Ht SS HOR Ht NH HNN NWON NHR eS WW eH 


G9 C9 BD BO WS 09 919 W OB OO OTD DEP OUR OOD WOW —O HTT a Dt NS OHIO EWE NWMNNNWKHWONWNWNWNNWDWND 


| Last sprouted; days. 
| Total days under trial. | 





H= 00 Od > SIG OD Gd FOU. 
mek bee peed fame bem: pre pm feed bea fem 
WHO OOOH OH OOOO 








| Seed remaining sound: 














' eoocooocoococoosceoososooeSoSoeSeeOo Set OCC OCCCOSO OOo OCOCOCCOCCSOCSCO: 


| Per cent germinated. 











| Per cent difference pen 
tween duplicates. 
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TABLE OF GERMINATIONS— (Continued). 









































=} ". t 
S\Flul a |S = = £ 
viglicl BIB/2) 3 oa 
s/D) S| & |H/o} & Qo 
a S/5]..| -- | Plo] & oS 
VEGETABLE. VARIETY. % |Datetested.|4| @|a/s| 2 }s\S| & && 
a o| S/2/5/ 5 lals] wong 
of oO] SO/SISO] O le =| 
% 2] e/Blel & si) 2/2 
° w| SI2ial a |SlE}] Sloe 
hy sd ellos lain! Sloe 
rs] o g Nim | TH | ® wile & 
. ® aw! SIS] sc lola] 99° 
> QO) Zi] A je ja]} Aa AR 
Cabbage ... ...| Early Winningstadt.......... 1883}Oct. 31, 1884| 1/100) 2! 2} 19]19] 0) 95 
Duplicate * S23. hee ee ee 1/100) 2] 2| — 8]17] 0} 97} 2 
Karly Winningstadt.......... 1882] Nov. 1, 1884| 2/100} 2} 2;  8117| 0} 85 
Duplicate ricci socket ds ce 2/100} 2) 2} 7/17} 0| 75} 10 
Early Winningstadt.......... 1881 rs 3/100] 2} 2} 15/17) 0| 74 
Diipicate oi os tiie can bees ! if 3/100} 2|-2} 9]1%| 0} 73; 1 
Savoy, Early Dwarf.......... 1883 “e 1/100) 2} 2} 3/17] 0} 96 
. Duplicater cs. fie see as se 1/100} 2| 2} 3/17] 0} 92) 4 
Savoy, Early Dwarf.......... 1876 8}100} 4) 5| 14/19) 0} 6 
Duplieate ace uy ei ee es ce 8/100; 3} 4] 10|19) 0} 6, 0 
Savoy, Early Ulm............ 1883 cs 1/100) 2; 2} 3/17) O| 92 
Dupiicatese oss /esceop oman ss cs 1/100! 2} 2) 3/17} 0} 91) 1 
Savoy, Early Ulm ............ 1873 fe 11/100} G| 0} Oj19} 0} O 
Dtiplicater Piso eee Meee es 11/100} 0} 0} + Oj19} 0} 0} 0 
Karly Oxheart +. css53 ose 1881 3 3/100! 2} 3} 15)19} 0) 20 
Duplicates. -ssec cst cs Matte 3 yy if: 3/100] 2) 3) 17|19} 0) 23, 3 
Large Harly York .020.scsaess 1883 a 1/100} 2} 2} 9)19] 0} 66 
Dirplicatesei ees ce nocoe eae 4 ef 1/100} 2} 2} 17/19) 0} 77; 1 
Improved Early Summer ...| ‘‘ a 1/100] 2} 2} 17\19} 0| 96 
Duplicate; ee eee ae! KS 3g 1/100] 2} 2} 3/19] 0, 96, 0 
Early Flat Dutch.............| ‘‘ ce 1,100] 2) 2} 4117] 0) 7 
DupliGate-< se dete aes cs 1/100| 2} 2] 5/17] 0} 72) 7 
Early Flat Dutch............. 1882 a 2/100} 2} 2} 5/17] 0) 86 
Duplicate .vescs..s0ct ee “ cs 2/100] 2} 2! 7/17] 0} 81) 5 
Early Flat Dutch............. 1881 cs 3/100} 2} 2] 5/19) 0} 64 
Duplicate nee s.sdccss coe ae 3/100} 2) 2} 6/18; UO} 68; 4 
Early Flat Dutch. ...........|1883 oe 1/100} 2| 3) 14/19) 0} 70 
Duplicates. 4.40; ieee ee ce 1/100] 2/8) 13/19} 0} 65) 5 
Large Late Bergen. .........{1874 3 10/100} 3/23) 34/40| 0} 36 
Duplicate, sce. bc skin ese taen ah ae 10/100) 2)~5| 35)39| 0) 22) 14 
Large Late Drumhead ....... 1877 sg 71100. 2) 6} 28/32) 0; 30 
Duplicates. kes) oe eee a cs 71100} 2) 5} 28/32) 0 4 10 
Large Late Drumhead.......|1882 cf 2/100} 2] 2} 7/20) 0} 66 
Duplidateycriciae tore oe et latee ee 2/100] 2] 2} 18)20| 0) 70) 4 
Large Late Drumhead... ... 1873 us 11/100} 0] 0} 0/20) 0} O 
Duplicatese.cc ss, teed eee #4 11/100} 0} 0} 0/20) 0} 8 O 
Fine Large Flat Dutch.......|1882 ‘3 21100] 2] 2} 6)17] 0} 70 : 
Duplicate i (20 22k. oe ee 2/100! 2) 2} 817, 0] 77) 7 
Fine Large Flat Dutch.... ..|1883 se 1/100} 2} 2| 3/17) 0} 91 
Diipicate, 2-22 4cG sae cs as 1/100) 2} 2} 4/1'7; 0} 88) 3 
Fine Large Flat Dutch ...... ie ey 1}100| 2} 2} 6/17) 0; 91 
Duplicates 06%. hear es.! “i AS 1/100} 2] 2; 38/17) 0) 92; 21 
Fine Large Flat Dutch....... oA os 1,100) 2} 2} 6/17] 0} 95 
Dap cates woke et esa ese vee: $m tS 1/100] 2} 2! 2]17| 0} 94 1 
Fine Large Flat Dutch....... 11882 3, 21100) 2] 2} 20/80) 0) 36 
Duplicate cient oie a he at iF 2/100} 2] 3] 25/30) 0} 41) 5 
Fine Large Flat Dutch. .....|1881 as 3/100! 2} 2} ~— 7}19) 0} 14 
Duplicate....46 eee hy fa 3/100} 2} 2} 5/19) 0] 16) 2 
Fine Large Flat Dutch. ..... 1878 J, 6/100} 2} 8) 25/30) 0) 20 
Duplicate? sn esc e rk eoeee 7 rh 6|100] 2} 4) 24/30, 0} 14; 6 
Fine Large Flat Dutch...... 1882 3 2/100] 2} 3} 28/81} 0} 61 
Duplicates... ta eee es 2/100) 2} 4) 22/31) 0} 68; 7 
Fine Large Flat Dutch....... 1867 es 17/100} 8} 8} 8/20) 0} 1 
Duplicate uk A Ae fy a 17/100} 0} 0} 0/20) 0} O| J 
Fottler’s Imp. Brunswick....|1882 a 21100] 2} 2} 7/17) 0} 87 
DiINDUCAtO «eta elds oe eee 2h Pe! 2/100] 2} 2}  8]17} 0} 93) 6 
Fottler’s Imp. Brunswick ...!1881 ee 3/100! 2] 4! 28/382) 0) 33 
Duplicates: eee ‘s me 3/100} 2} 4} 28/32) 0} 30) 3 
White Brunswick ............|1867 au 17/100; 8} 8} 819} 0 1 
Duplicator tesseto es. ae Shel PRY se 17/100} 41 4; 4/19] O} 1} 38 
Hitderkraut:.cccedececucate tes 1883 aS 1/100) 2} 2} 381/85] 0} 59 
DuDlicater.ns: .s o.oo eck 33 cs 1/100} 2) 3} 381/35] 0} 63) 4 
Late Drumhead Savoy ....... ee z 1/100| 2| 2| 8|17| 0! 97 ; 
Doplicatessscas. serena a as 1/100| 2) 2 6|17; 0, 95} 2 
Late Drumhead Savoy....... 1881 «« | 8/100} 2} 2} _ 4/17) 0| 89 
Duplicate tric. < cas Macs waco ee oT SS 3'100! 2! 2] 17}19| 0, 93| - 4 
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TasLe or GERMINATIONS — (Continued). 





VEGETABLE. 





Cabbage ...... % 


Cardoon * 2... 


MOHTTOUs: co ccs e 


Cauliflower. ne 





~ . 
poe Re RS. Se a Se es A eS es ee eee ee ay 


VARIETY. 


Year of growth. 














Late Drumhead Savoy... . 
MU IORLG.. 20k oa cc ehew te: : 
Late Drumhead Savoy....... {1877 
MGCACOtcn A, vod Gach s ek ke ke 

BECO K TEN cats car eh aoe a 11883 
WIOPUCRLO: Sav acfsast las $4 
Early Rainham............ 
BRCM GOS, ns Sve oot 4) nets 
St. John’s Day Early Drumh’d|1883 
UID LIGAPO Gane cos ew tel terete es 
St.John’s Day Early Drumh'‘d|1882 
PU PMCALG I Ris a. cose se Ch bs vs 
Late St. John’s Day Drumh’d|1873 
BUTCH G5 os we Ps areh ce <sqa wed. De 

London Market ............. 1867 
WPUTMICALOIM: Sen ad iced sie wetwcee 
ATES SOMO sic. os aoe sien es aaetloce 
UD IICACO SS ai cease ce oes 





Extra Early Forcing.......... 1883 
MODACO recs Wie cedc cs ke hie! sta 
Extra Early Forcing ........ 1882 
Ls Ne NEG epee Ag i SS pe 
marly HOLM... 02 ....606 Hoe | 1883 
PUI NCHLGS dat. csaciaep we vce ck: 
Marly LOM cc. cies os. oe, on at LLO82 
PCAC, So oe cakes at Ve Som on a 
Half Long Red-Pointed...... 1883 
UT OB LO gees ots.t. cube tees ry 


Half Long Red-Pointed. ....|1882 
Duplicatevers. ov lesce averse 
Half Long Red-Pointed..... 1881 
Duplicate ........4 Oke. eres os 
Half Long Stump Rooted... /|1883 
WPTDISCAUGH. se oelcts<'e bres ole ciee es 
Half Long Carenton... ..... 
PIP IT CAGE nee «cee olde be oes 
Half Long Carenton......... 1881 
rn Weale sao) eos pees okie sae cs 
New Half Long Luce. short, 
PERIGNS etittows sos lates whos. | 1883 
WVUPWCAUG Mate ces farce te sae kee 
PATIVOUR. ce stove beware oe Sones 
DupliGaten sof. orgs ore oles Fareed 
DaNVeTSicce Sa, sive oe eae oe Poets 1882 
PID CALOl Ee <si.s ceskeiscee leer 
Danvers: ccdc50%. Soft eres tetas 


DUD GACOIR ie cites occu de we seas ne 
ODE OTAN LO. -as 2s nace se ot eae 1882 
PUP TEO AGL s cere ects elec rote ciereie ia! 
MOT SPOLAD LE tes enclos vce slvae 1881 
PIMP CALS eee va sc. Sek oes ec os 
Long Orange............-----.|1880 
Duplicates say. SESE aoe Es 


Ai tiie hamineace eae cs sks 1882 
DU PlICACO emcee tees cl otiks oie ee 
Long Whites... 2... <..3°..{1883 
MEDCALC, silts. oso teratyaca hisses .: 
TON GIW hite tag ek. toeee te ces 1882 
DUDILCALO: teers ose oF V5 45 ipod 


Extra Early Dwarf Erfurt.. .|1883 
Duplicate ... bite 
Karly Dwarf Erfurt. ........| ‘' 
Duplicate ........ Ate ge Bape 
Early Dwarf Erfurt.......... 
DUN DMCALOT cehotar won de wetewe> 


Lene eeseoes tees 


Datetested. 


188] Noy. 1, 1884} 3 100 


“6 
ce 
ic 
eé 


- .. 1880/Nov. 20, 1884 


; days. 
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Cauliflower ... 


Celeriac........ 


Corn Salad .... 


Cucumber . 
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VARIETY. 





Early Snowball......... 
Daplicaters ce s.oeeee Bieta 
BarlysParists. <5 ne oceans 
DIDI CATS hasten so eomen : 
Im pertalsy. ass ten Lee 
Duplicate. fet wesree ct ex cree 
TM perialyen res. ce kines eels ete 
Duplicate tte s.c eeenee lee soe ce 
Large Algiers............. .. 
Duplicate. . etek, 
Large Early London.. ae 
Duplicate. tats. <t ee coe 
Large Early London.... .... 
Duplicate. . s sui e sts 
Thorburn’s Nonpareil.. ee ome 
DiupliGaterss oosseeeees tee 
Thorburn’s Nonpariel ATT it AP 
Duplicate. ... BSE atate 
Thorburn’s Nonpareil.. pees a. 
Duplicate. ........ ees 
Half Long Dwarf French .. 
Da DH Gate sid. os ss vices Gore ee 
Stuadtholdenre.. can ese ceeee: 
Duplicate. . 
Early Walcheren.......... -- 
Duplicate. . Ag elarpew tis Bienes 
Early Walcheren........----- 
Diplicaterkec...: isis see eiie 
Lenormand’s Short Stem .. 
Duplicate aS 
Lenormand’s Short Stem ee 
Duplicate .. ALS eye ees 
Autumn Giant.......-...... g 
Duplicatevere-s wc es oe meee 
Wonderful .. 
Duplicafennsawensees momen ee 
W hitecwW alnut or. vce soe ee 
Duplicate: ss iorsan sa eSaecent 
Incomparable Dw’f. Crimson 
Duplicate. . 

Incompara’ ‘le Dwarf Crimson 
Dupligate-2..chs sot eke eee. 
Celeriac or Turnip Rooted... 
DupliGaterie.iecc. ease ee cole 
Celeriac or Turnip Rooted.. 
Duplicates <2 siiee sak eee 
New Apple .. Ban See 
Ditplitate@sdvasise sue ov ets cutee. 
Ohervilpibevse.cns cece cece es 
Duplieatec vest saeces seein se 
Chervilxocc be sto cence on 
Duplicate. . eee 
Corn Salad or Fetticus ...... 
Duplicate tc ucesceee uo cme 
Small Seeded... ok.icccrees 
Duplicate . .. ae aceasta 
Green Cabbaging . ASN Ne tO 
Duplicate .... recto: 
Lettuce Leaved . ies 
Ditplicate, oc Stor eee 
Curled (pepper grass)........ 
Duplioate. sis. Giese es 
Broad. Veaved “cccenaceee cscs 
Duplicate.w2s siaeeo scones. 
SwanisiNeckoc-. ces eee oe 
DUDHGate eis aie ate sede. 
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me [EB] Aal A 
5}13, 0} 80 
5/11} 0} 77] = 38 
.5|_ 7} 0} 89 
4|11] 0} 87} 2 
4/11} 0} 88 
5/11! 0) 83} 5 
26,36) 0} 40 
31|35| 0] 40} 0 
11)11| 0} 97 
7| 8] 0} 82; 415 
9} 9] 0) 66 
11/11! 0} 77} 11 
28 36) 0} 56 
26/35) 0) 69) 13 
10)}22) 0} 87 
5/22) 0} 78} 9 
7\22| 0} 97 
3/22} 0} 911 6 
15}19} 0) 95 “ 
6|21) 0] 94) 1 
8/12) 0; 93 
5| 5| 0} 97) 4 
10/22) 0} 90 
11/22] 0} 88) 2 
8/22] 0} 94) 
8)\22/ 0} 91, 3 
11}22) 0} 77 
11/20) 0! 83-6 
4| 8] 0| 83 
4/11) 0} 79) 4 
17}22) 0} 47 
8/21| 0) 50; 8 
9/21/ 0 70 
9/21| 0} T1! = 1 
9}17| 0} 36| 
8/22] 0; 30: 6 
8/22) 0| 6 
10/22} 0} 2} 4 
0}22) 0} O 
0}22; 0; OF O 
37/50} 0} 22 
35/50] 0| 15} 7 
3950] 0} 27 
40|50/ 0} 26| 1 
0;22| 0| O}- 
0 22; 0} O| 0 
0\22} 0} O 
0)22; 0} O}| 0 
13)50) 9} 71 
11/50} 11) 58} 18 
13|50} 7 58}- 
11/50] 4) 69) 31 
8/12] O} 72 
7112) 0} 74) 2 
0)22/} 0} O 
0)22] 0} OF; O 
0/22} 0} O 
17/22] O|} 5} 5. 
0/22; 0} O} © 
0\22) OF OF O 
10|12} 0} 52 
9}12| 0} 49) 3 
14/19! 0} 45]. * 
10/21) 0; 52} 7% 
5)21| 0} 88 f 
8)17| 0} 72} 16 
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[a 
2/313 
S marge 
ols 
VEGETABLE. VARIETY. 5 |Date tested.|_; Bele 

op ® 7 
3 | 2 (3/8 
° Set ® lo Q 
ty Oo; 2/2" 
2 s o| 8)als 
o oO) s/s 
Pa 4) 2 lei 
Cucumber..... Gea eons eel iamne waite tas 1879|Nov. 21, 1884 ; - 2 : 
TERI CACO Mare. tisielscicls cio toavctsia's 4" os 5 : 
Dandelions. |) Dandelion. . 32. ore.. oe 1883 rs 1}100|] 3] 5 
DUP COLO ss sins coh eve ade hies ce ‘ 1} 100) 3) 4 
Beg Plants. .... SAU UE PIG? i os y wxisie'e oh see 1875 ae 9) 1060/11/19 
DIPOUTCACOL mode oals Sete els clesis oh ay ~| 9} 100) 11/23 
Endive... .... COGN CUPIOG Ss hic ce ou ectevien 1865 ne, 19} 100} 0} 0 
PRI PH GalOsrcen slvsse sess eh leit alan’ a 19] 100) 0} 0 
Wihite:-Curled sc. 50 «. heads ce 1882 ies 3/100] 3] 3 
WMpliCateyace > vee weak lous eeesege eas Ss 3/100] 3! 3 
MOSS GOLIBG weird ae cite tek cee si es 2/100! 3] 3 
BPDNGOUR eer ss cculee dee oat ee oh e% 2} 100] 3} 8 
Moss Curled ......... Mae choo se 3} 100) 3! 3 
penne s: ae Payee peice ss ot 3/100! 3] 8 

= Rey arly ite Vienna, above 
eps pre ndeer sa eer 1883 ce 1/100] 2} 2 
Dit pliGatetis: tects akon Eira ‘es 1,100} 2} 2 
Early Purple Vienna, above 

PTOUN Guise ewe. fase 11880 Oe 4/100} 2) 3 
DUPMCALen co tee ce OF 4/100} 2! 8 
Large White or Green.. .... |1883 ag 1/100! 2) 2 
Duplicate:....... 2s. cae ea rs cS 1/100) 2} 2 
Large White or Green........ 1867 hs 17| 100; 0} 0 
DiTplicatersic. a..db cose iw esa es 17/100) 0} 0 
Large White or Green........ 1864 es 20|100} 0| 0 
Duphgate ss. 0) Crak.npesi ses. ae oF 20/100; 0} 0 
Leeks....... 5. Fine Large Flag..... ........ 1883 > 1,100) 2) 4 
PMH GALG to 235/030. 8 eden oe oe 1/100; 2) 5 
Fine Large*Flag.............. 18°7 ae 7/100) 4| 4 
PUM CALB 2s nultine duiness 4 2.00 <6 a uy 7/100) 4/13 
Large Rouen ....s:.2.5.2..2.. 1883 “ 1 {00} 2] 5 
WRONGALGs 665 as somes ys seouetsa toe 2 1/100} 2) 5 
Large Rouen .... ... ....e-. 1880 Ss 4/100} 2) 5 
MU PTHCATOS st isceles cette cts cwiesece “fees LS 4/100) 4) 5 
New Large Carenton... ...... 1883 os 1/100) 3] 5 
PIMILIGALA TS - fen yices weal eS as ve es =e ip 1/100; 3] 5 
New Large Carenton.......... 1877 be 7} 100} 0} 0 
PUDIICALE |< co. Sates saaese a8 | . 7/100} 2} 2 
Lettuce . ...| Early Curled Simpson...... 1882 os 2) 100) 2) 3 
“Duplicate |). 25 .s+...! ee sf “s 2/100} 2} 3 
Black Seeded Simpson. ..... es = 2/100} 2] 2 
Duplicate.... ... eee oa ee f 2/100} 2} 2 
Black Seeded Simpson...... 1880 i 4/100} 2} 2 
Duplicate. ....... De eae eae as as 4/100} 2) 2 
Black Seeded Simpson....... 1881 vs 3/100} 2) 2 
Duplicates 0.8. opens ie ess |S rd 3/100) 2} 2 
American Gathering .... . |1883 a * 11/100} 2} 2 
Duplicate ........ dy Sian ers Sp % 1) 100| 2} 2 
American Gathering .... ... 1880 a 4)100| 2) 8 
MDOUGALOO eyes red ocke im set LN 4/100} 2) 3 
Early Tennis Ball or Boston. |1883 % 1) 100} 2} 2 
MUplicate sn. 2s! a Eee US a : 1/100} 2] 2 
Early Tennis Ball or Boston.|1881 3/100} 2} 2 
PETIA COi 9 cok a ot oaks ts a 3} 100} 2) 2 
Early Tennis Ball or Boston.|1880 ie 4} 100} 2] 3 
TRIDUGALGS ois ee keeaed cost ‘ 4} 100} 2) 3 
Early Tennis Ball or Boston. |1882 a 2}100} 3) 4 
Daphedte esieakugsi. vec soa. ys YS 2/100} 2| 4 
HANSON) aso oc reese cb aees ssi 1883 e 1; 100} 2} 2 
Duplicates. ccsc.eetec ce ste: & Je 4/100) 2) 2 
HANSON a 4. oosen gore udp ees 1880 a 4/100! 3) 3 
Duplicate sess caceeseseters ae wig a 4|100| 3) 3 
Victoria Cabbage. : 7. cers * By 41100) 2) 3 
MUDLIGAGE oo a eee. cerceen ads on es he 41100] 2) 3 
Earolwell's Brown Head.... .|1881 : 3/100} 2) 3 
soe <s 3'100! 2) 3 


DU DILGAt@ i Sdscs sadeee ayes tee 5 


g sound.| 


Last sprouted ; days. 
er cent difference be- 
tween duplicates. 


3& | Total days under trial. 
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Melon Musk... 


Melon-Water.. 


Nasturtium.... 











a 
a 
VARIETY. z 
bb 
el 
° 
om 
© 
is 
Large W hite Summer Cabba’e /1882| Nov. 21, 1884 
Duplicators. wae ee of ce 
Golden Stone Head.......... se 
DUPHCALS ce. 8 oS it Gea ae oe 
Golden Stone Head... ...... 1880 
Duplicates «2 4 eee kee: & 
Anidia Head wa Asian As or eemets as 
Duplicatesy-e. 4 2 ace tees tS 
THdia GA ye, oe sic ows a eee se 1879 
Duplicate ...... nig ove sineab nae ‘4 
Brown Jsatch oa: yic.ss5ce sears a 
Duplicate..... Se or Waa rin Beck: 
Cabbage New Orleans ...... 1881 
Duplicatespoee. eet eee is 
Ice Drumhé6ad.2 SAr Sotccas 1880 
DupliGats : vise. Sacsd Coke eee A 
Large Yellow Butter......... 1881 
Duplicates Se. awenec een. vi 
Grey Seeded Butter.......... 1882 
Duphcates >... Mee on heres be 
WHITES COS SA esac... coe oh eater) ts 
Duplicate \. uss aks s pete ss a 
White Cosi. taacceras ce seetess 1881 
Duplicaterr. cia tiswets eel oe 
Red Winter Cabbage......... 1883 
Duplicates! ul wae osteo 
Red Winter Cabbage......... 1881 
Dilplicate: eee ek ees as 
Fine Valparaiso ~<........+. «. 1876 
Dupltéate eos ss Aa it 
Sills Hybrid ...... Laer Sar ee Feo 
DUDHCALG Ty fo oen oe oat Seeke os 
FALION SI SUDOED a csic dete aeiee a 1880 
Duplicate: co p4 sets cosets th 
Large Yellow Cantaloupe....| ‘‘ 
Duplicate se.<. eee a eed ad 


Large Yellow Cantaloupe.... |1877 
Duplicate 2s os ee eee =i! 
Large Yellow Cantaloupe.... |1876 
DUD CALOLG leas tat cc terial one 
Large Yellow Cantaloupe... |1877 
WUPTICHTO nese tea bora on abe 
Sculptured Seeded Japan .. |1873 
Duplicates ky iyo tescesab ee ose aa 


Early Mountain Sprout ..... 1§81 
DupliGater raises an see ealds se te ye 
Goodwin’s Imperial.......... oe 
Duplicates : os ises eine ce ceeeee ty 


Apple Seeded ..... .... ...., (1872) 





Duplicate: 3:2 seo Foo- cae ee oe - 
Apple Seeded ..........0.000- 1875 Ay 
Duplicate rcs :.2 eee anew ees cf as 
Black Italian........... pS oda 1881 s 
DuphoatG. siic) sive Somes ot ne 

ALL SERS Ponto woe Cee e 1882 BS 
DA PICRUG het aa aien ss ioaevars Oe ye 
The Queen........ ARLE i 1884| Dec. 6 
Duplicate (g.. 8. -2s..< AP Eee Me 
Phe OUSeNfe.o ac tine see ters oe 1883 fs 
Duplieate’*..7c.6: Se shetee ae i622 fh is 
ThesQueentek.ce se icase seks re es a 
Diuiplicates So ssen cose ores eee cs 
Whites lripoll castccwn hee’ te 4 
Duplicate feck saks * Pivssaatehe KS a 
W-hite>Poriugal ose. ib je tee. os os es 
DU PlIC AG Re. nce ae beeen tects nee s 





Date tested. 





; 28, 1884 
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Last sprouted; days. 
Total days under trial. 
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| Per cent difference be- 
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= = nies 
s(cl¢| 4 Ele) si. 
. S\g|s| BI8/5| 2 $2 
B/Vis) Oo Ria] Sigg 
a o|5\--| -- lola} £) 28 
: | sl2i3) 3 |s/4| ates 
VEGETABLE. VARIETY. B |Datetested.|;| @/s/2/ 2 |"|E| 5/2 
fi 3) Sigig) 2 Biel elec 
= “| Belial & lolo| ala 
° Sloe Ope) AA ot Oe 
an Sisix|] 2 [S\c a 
S & =) & | 3 c S o BES 
~ <4} Ziel] A lei} AlAs 
Onionesss 2% past WiIMte POTbugal sve... cee ee cca 1883|Dec. 6, 1884] 1/100} 1) 2 8135| 0} 95 
Duplicate ie a 1100) 1} 2 5|385| 0} 76] 19 
White Portipal. 2. cs. stn. e ee 1/100] 1| 2! -7H10} 0} 97 
ante None eee Ce Zz 1/100] 1] 2| 11/11] 0} 93} 1 
White Portugal........... .. | 1882 2/100} 1) 2) 20/34) 0} 89 
Duplicate Perec an i aie Bene ete es ie 2)100} 1) 2 10 23 0} 90 1 
Wihite:Portugal sc. so. ioe 2/100] 1) 2} 29}384) 0} 71 
Duplicate Sean, Sale paket cide see A x 2/100 1! 2 ie 0| 61) 10 
White Portugals.. >. secs esse «= : 2/100! 1) 3) 7/34! 0} 380 
Duplicate eee. hs POO AOL ABC f, - : 2/100] 1} 3 es 0} 33 3 
Wioihite GLODO, os scec cs s:ciciees tele 1)100| 1) 2) 12/24) 3) 87 
PDUIPITCAL OM carci sige sisi een = <1 ss if 1)100} 1) 2 6/24] 2) 81 6 
White GloDG.c sl. scceseence oolae, ts 1/100] 1} 2} 21);21| 0] 94 
Duplicate Geet. races eae ct mi 1/100] 1| 2} 6/15] O| 87 
White Globe ............. SA betes ot 1/100} 1} 2} 45}19] 0} 84 
FIM DHGALON fon hs oy cere wan eases is hs 1/100} 1} 2} 7/24) 1) 82) «2 
WiNIGOLG LODO% << os ceteccinsccaee he a 2/100) 1! 2) 16/25) 0} 53 
DWpliCALet less. dango. tussare. st “ 2/100) 1] 2 5/33) 0} 65) 12 
WHite GlODG 3 sc esehicm aoe sse-fe as . 2|100| 1) 2} 9/34) 1) 87 
Duplicate! casos -.eocmsas cs oie 2/100; 1); 2 4)34| 0) 85 2 
White Globe... 0. hae rt z 2/100| 1| 2, 4/31) O| 14 
PIU CARO scutes ce coleiry ate © “ig 2/100! 1) 2} — 3/34) 01 19 
WiHite Glos... 5 css ss cones t's i . shay : 2 a a : a 
DUpleatencc ces. seces oe on htt 5 : 
Early ROGSNIAL <a. cenit esse ck 1883 = 1/100} 1] 2 aye : 79 
BEN ob es Spuat esi Mn - + Theo ; : lee ; ee 13 
Duplicate: Shines ae « i100! 1| 2 4j82| 0) 95 
Large Red Globe.... ....... 5 a ni : : Aes ‘ 2 
PUHERLO ei Soe create thea. - 
Wares Rad/ Globe... .ieisc., x ce 1100) 3 2) 7 31 0 94 “ 
DUpPlCabOye-.cke a oes eeate nes < 
Targe'Bed GlODG) ices. oes) «2882 as 21100] 1} 2] 10)34| 0} 57 
Duplicate ........... Veale ot “ 2/100| 1| 2} 8/34] 0| 69} 12 
«Large Red Globe..........0.- a et anak ; : = a ‘ iy - 
Duplicate... ....... Berets 
inte Red Globow. cs. cc 0 ros b ih a ane ; : en : o ; 
MUP OCA Gur Le abel y oaittcods tees t ‘ 
Tans TOG 1OUGT cs sce aceses * Ah arn : : so i : 
OTLPLEOROUO etree tice > fall oie rae eer os 2 ; 
Tete Red Globe .v.c- scec aces rf SS 2/100! 1] 2} 10)34| 0| 32 
DOG oe sos ees ow vetoes aes s x 2|100| 1) 2 ee 4| 28} 4 
Lee ae eel tb! 2 | Bhooht] BT $41 8) eo} 2 
Targe’ Red, cscs. ails esgceg ss [2808 « 1/100] 1] 2} 7/34) 0} 40 
DUDIICRLOr sas eee vate a ors eiee okie wis aS 1)100} 1} 3 9)34 0} 38 2 
POA ey ER mG eer of ae 1/100} 1] 2} 7}24| 41 56 
DUEPHIGALOL cease entire lon ces ae es Of 1/100} 1) 3} 10424) 3) 74) 18 
Largo’ Red ....00-0csee sce sees ce os 1/100} 0} 0} 0 33 3| 0 
PRIPLIGACOI Sess ccis 20. nee oe ci Mb SS 1/100} 2] 8) 7735) 4) 8 8 
PLGAMGRINGUL. a. vet Sered o coe acres eS ie : : 34 : fe : 
Beato... eae tececesi ese Lt ; 26 
Tange Rod.ic.2 chs sseastetsss 1882; tt 2/100| 1| 2| 6/34) 2] 8 
PIICHNO Ls, oe fons hee caee tas: Me 2/100) 3) 4 He a 3 
Rn al em eee ee | Sool a] ab ai las| aloe 
Yellow Danvers... ...........| 1883 us 1/100! 1] 4) 13/32} 0} 73 
DUDpHGabes Sy recess see tue 5 ese st 1/100) 1] 5 16/34 O)- 4b ta2 
Se euGy Danve%s... ..seeseess A, : nie i i" oie th : 
Dupage vemecciers cacten copie 5 : 
allow Danverde ss ccasi eeee at as <4 ie ; 7 os _ e 2 . 
HG Ate cy certale cele e's = cries: f 
Vohowecbantets Oecd iti eiraic 1882 es 2/100) 1! 3) 6/34] 2] 21 
Duplicat oy ees 2/100) 1) 8 9|34| 4) 23 2 
uplicate-... ..... ven saderace i se ree 
Yellow Danvers. ..<.....-.e+- 2/100} 1) 4) 10)3 4 
fe Duphoukert is. ese oe Do «“ 91100; 1| 4! sisal} ol 49) 7 
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| - | e = 
BlTlat a E = 
D | ry Pl op | om 
S1o/8| 8 | 8 
é w/S|\ mam | mH 
: Ta 4 ah ey a oo 
i | @ £\3 SO lala 
VEGETABLE. VARIETY. E (Datetested..| #68) 8 5/3 
rss | S\s\|o = Et p= 
| a RQ) p.|@ 5 mw |e) e 
| ° | 3 3S 2 n = 7 S 
| | Pie] 4 Sid 
S74 | Flea 2 is 2 
va <<) Zim || 4 jin 
Onions ........ Yellow Globe Danvers....... 1883 Dec. 6, 1884| 1/100 1) 3} 6|34) 1 
; Duplloate.c oe es ot sees a 66 1/100) 1) 3} 7/84) 4 
Yellow Danvers... .......... 1882, se 2/100] 1} 4; 15/34] 0| 
Duplicate skee cscs ee Me ee ae OU 2/100! 1) 4) 8/384) 0 
Yellow Globe epee Lara aS ne" “ 2'100| 1] 8} 9/84) 2 
Duplicate Pre be XG 2|100) 1} 3] 21/384] 0 
Yellow Globe Danvers.. Be: PS de) ws 2/100! 1) 8} 15)34) 5 
Duplicate ps mck esc eee <S we 2}100| 1) 4] 15|34) 4] ¢ 
Yellow Globes. 25 acne: 1883 Ce 1|100; 1| 4| 16/32) 0 
Duplicate: — oko Ake. coe sso a; % 1} 100) 1) 4) 13/34) 0 
eHow GlObON 2-6 was autos 7 es 1)100) 1) 4) 15.84) 2 
Dirpieate: ison. aces ades dias oS ee 1/100; 1] 4) 14/34) 2 
¥ CHOW GIODG, Miya )ste. erpait 1882 oe 2}100) 1} 4 7 34, 5 
PUPlICALG ho, evash sacnp ein aa fete N 2/100, 1) 3} _7/34) 5 
Giant Hoceo: .. on. 3}. ce a | LOOS cs 1/100 1) 6, 17/384) 0 
© J. MO UpliGatey skis cite c transis ete acalees cs 1}100 i} 6} 15/384) 1 
Giant sRoC00s) Nb ee. et 1881 “6 3} 100, 6) 6 6)34 4 
Duplicate .... mH Nes Kee Sep se 3/100) 7} 7) _ 7/84) 5 
- | Bale Red Bermuda. pee aah oil) bates, ot 1/100} 1} 4} 1%|382) 0 
Duplicate: ) 7s ees eee “ 1/100] 1) 4) 15/384) 0 
Globe Madeira ............... a 2 1/100} 1} 6| 22/34) 0 
Duplicate: aieu ee. canto oe ss 1/100) 3) 6; _ 8/34) 0 
Globe Madeira... ........ ...|1881 ‘s 3/100; 3} 4} 17/84) 2 
Duplicate “eos tee ‘f bs 3/100} 3) 5| _ 6/34! 3 
Golden Queen................ 1883 us 1} 100} 1} 3} 15/34) 0 
Duplicate’ Cyn 2 TA 5! ee : 1/100} 1} 8] 22/84) 0 
Hint: Mad eirattesteter. secon Xe es 1/100) 1| 5} 15/34) 0 
Duplivates Mckee nce ee oat be a 1/100) 2) 6} 16/34) G 
Flat Madeira ....... Ps eee 1882|Dec. 13, 1884} 2/100) 2} 8} 11/17) 2 
Duplicat sacs whee. nen oe Ae itr 2/100} 1) 3) 41j17) 2 
Flat Madeira.... ... Me Ben 5 1881) ee 3/100} 2} 3} 817) 2 
Puplicatet ccc ate easels cs 3/100} 3| %} 12/17) + 
Brown ‘Teneriffe.. Sy ates ste Laas “6 1/100} 0|.0| _0|24| 0 
Duplicate. (cats. eee oe se 1/100} 7|11, 11/18) 0 
Brown Teneriffe.............. 1882 oe 2/100} 1) 3 8/17) 1 
; Dupli¢atie-¢.... «2 Akeocebe toe Sf se 2/100} 1] 2! 9/17) 2 
: WV. Getic, ets 5 endo whee tenes 1881 cf 3/100) 2} 8} 3/24) 0 
Dip li@ ate. io. c.. eee ke hee pe 3/100) 4} 5) 7 24) 0 
White Silver Skin .......... 1880 “ 4/100! 2} 2} 227) 0 
DUPUCHED, fs a aitg tes anlacen i N 4/100} 0} 0, 0270 
Shallot Seed..} Shallot Seed............. sees [L882 % 2)100/ 0] 0} O17) 0 
IUFIOALE, Bock ose e eich state a gi 2}100| 0} 0} O17) 1 
Parsley c.a.:: WOT LIBAV OU Fess bobs cee ctesen cs 1883 te , 1100} 8/11) 16)25) 6 
PRIPIMOREOR ocean. oh tat eee ae <4 3 1/100} 8/10, 14/25) 0 
Fern Leaved...............00- 1880} 4/100} 0} 0} 9/2") 0 
Bu plicata: (re. 65 ken sW is eles on rhe ' 4/100) 0 0' O}19) Oo 
Champion Curled........ ee 1883 ¥ | 1)100| 8) 9, 24/27) OF 
Duplicatariz das. co stiseneneen xf - 1/100] 8} 9) 13/27) 0 
Champion Curied ............ 1881 e 8)100] 9111) 13|27| 0 
Duapltcate® ti serss eases ef ns 3) 100| 9]10; 16\27) 09 
Flam DUP’. bebe inser a ewer te UL J 1/100} 5) 8 14/27 3 
Duplicate ..... Oh eke! HP I ty a 1} 100) 4} 9) 18/27) 0 
Parsnip .. .....| Sutton’s Student. ............|1881 $3 3) 100)17|18} 27/27) 4 
Duplicate......... a ae od # | 8}100} 8}10 15/27) 6 
Hollow Crown: .<nc.-.weerte 1883 cs 1) 100/10]12} 21/27) 4 
Duplicate......... Achy spheme :* As J| 100/10|12) 24)27) 3 
POR eet sites AND ie tbat cian sales ee oe 1882 cs 2} 60} 1) 2, 3) 5) 0 
. Drplichte we. co Asks a tok c: " 2s 2} 50} 1] 2} 3} & 0 
{*Duplisate, Peed AAEASAS pe on as 2} 25] 2] 2) 6] 61 0 
GOs Rare of hd ses “s 2|-25} 21 2, ~5) 5} Oj1 
Kentish Invicta.............. Ai oa 2| 50} 1; 1] + ‘3! 8) oO 
Duplidate.: oc uk eaten: $7 “ 2) 50; 1} 1; 2) 61 O 
*Duplioate:. «2 feawatees fos 33 v6 2] 2511) 2} 2) 2:0 
"Pie ieppa red}, Sipe Rays dy ds 2| 25/1) 2 2) 4) 0 
Fh iadsiguia Extra ‘Early.. y es 2); 50/1; 1) 4) 8) 0 
Duplicate.. Sie JG 2} 50) 11 1). 21 3) 0 








| Per cent germinated. 
| Per cent difference be- 
tween duplicates. 
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VEGETABLE. 


Taste oF GERMINATIONS — (Continued). 


VARIETY. 





{ TD UPL CALC sass, 60s 2 poseeees 

Oi steers woe ee wre pee cays 
Harbinger ....... Mitts oc : 
MOTE TECAGG ost coceiic cee uemaicieee 


; PDUPLCAtC a ccrasteorecs Poses 


COR eae teat ats Nee cere 
Advancer ........ Pe eaontieen: 
EDEL GAUC ssi We ongee bs tarot pein’ 
{ ee BREE Wins, cairo 


Laxton’s Prolific pone Pod. 
PU DUGAUG © occ tas. sce peieeles ss 
ES ae ; 


Laxton’s Prolific Long Pod.. 
Duplicate ...... oe 
*Duplicate............. EES LE 

CO rn eine Sareea: 
Laxton’s Marvel’.... ........ 
DUPLICATE ste ooh cscs lets 
ete: eee 


OO et Ui sco ue eae 
MLOLOOTRPI ss stares conte ces cle c/o ea 
IDUPIGALG tects ctos ernest. 
5 fea rose pS Carer h eee 
Pe LO Sie eitee 2s a nraica Nove ora? 
Dwarf Grey Sugar............ 
PUI PLLCALO a ientnn tieediebelaae oa 
; SPUD CALG. acc. Ser oe ee ae a 

CO ae Silas baie ctonenree 
Tom Thumb ....... Dadaist se 
WIP LIGALG Bivenat sees see toe 
Re dois. SAPS ET 


Oe ee 


Large Squash.. Sane 
PTI CALG Sis =. di00 a.cin'e'sis ocotaerne = 
Barge: squasn' c.4.3 3.sea2: 
Duplicate rcesss <<... aensec ts <3 
Large Squash............ ate 

DUDHCALCIH es tehiaee cscs eae 
Long Yellow Cayenne ...... 
Duplicate ..... Saas 
Long Yeliow Cayenne . astiete 
Duplicate. ; 
New, CranbDerry .s.00 nc0cs« sittes 
PATICREO sri Gc can erh sexes oe 
New Cranberry... ...-...+-.- 
Duplicates..>. 0... MPC RR 
New Cranberry. . .-......... 
Duplicate . 
New Cranberry.. ae 
Duplicate:..5. s+. .6. irs site 
GOL spat) eS eke bos ts Be Tw 
MUPUGACOMysecre se cade sict 
(WINGUEV Ere coc acre cle wees ow whe c's : 
Duplicates: se... areearre 
CHOEGVE rota anda ectecen uss cues 
Di pligate tie sacicwete iss tine 2 
Sweet Spanish... vcs aih ses os 
Duplicatemrs. mise. ce cese eta 
Monsthousstaikves tecos tae he 
Duplicate .. 
French Breakfast ........-.. 

DUplicaters tia tres + sins ccs : 

French prpakieey A ase 

Duplicate.. aisha pees 


eee ree see eeeeee 


sere ewe tee 


Year of growth. 
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Date tested. 


1882|Dec. 13, 1 84) 
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6é 
“6 
sé 
66 
6s 
sé 
ce 
66 
66 
ce 
ce 
6 
6 
6é 
ae 
‘6 
“6 
66 
6 
6é 
sé 
ee 
6c 
sé 
66 
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“6 
a6 
ce 
ce 
oe 
66 
ee 
cé 
ee 
6 
sé 
66 
66 
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| Number of seed used. 
wHiepa | First seed sprouted; d’s. 


WH ep RWW WN WBMWD WH HWM HE Wowmerrerwrrer! Half sprouted; days. 
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| Last sprouted; days. 
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NSS as 
FoF Oo? 

a) . ° 
WOOCWOOHOSCOCOCOCOCCOOCSCOWHOCONMOCOCOSCOCOOCSSOSSSCSSCSOSSOSSSSoSesoesoseoeeosessoo | Seed remaining sound. | 


DO kek DD 09 DD Od AF C9 TU IR DO 09 CO ICD 09 09 OTD DH OTD DOD | 


— at 


DE HE OD DO ATHAT OO AID HOW IAID HAP OK-IMHHH-1H Hrr | Total days under trial. 
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TasLy oF GrrminatTions—(Continued). 





























{ la Ba fie ® 
Sela] v fE/E Sle 
5/s\a1 € (Pls! Se3 

3 SiS) TS lHI/@) Slows 
em SIS] 2] .- 1 2i ap} El os 
o Ls & =| me O 
E 0} 3 OM |o\2!] Sjos 
VEGETABLE. VARIETY. © |Datetested.|.4| “|a/8| 8 |=|5) feo 
© Ble] 2 leis} ele 
= “| 89/2) & jolo| B/E8 
2 Q1 2,2) ma | ie) oO og 
ee Sila} © Isla} o a 
® &| siSle| 2 15/3! 5/54 
a <| ZiIo] 4 jelo| Ay |As 
Radish:...°.. French Breakfast............ 1881|Dec. 18, 1884} 3} 106) 1) 1} 3) 5) 0} 24 
‘ Duplicaten kta ive ease, Sel Maze ss 31100] 1} 2] 5) 3} 0) 27| 3 
Wood’s Harly Frame... . . |18838 ts 1/100} 1) 1 3) 8] 0} 66 
DUP Catet ai otek ee ee ie he 1}100} 1] 1} 6] 8| 0} 68) 2 
Early Scarlet Turnip, French| ‘‘ x6 1) 100} 1! 1) 5] 8} O| 55 
DiuipliGate:cre is sates ce cet ee 3 1/100} 1] 1; 3) 8| 0} 57) 2 
| Early Scarlet Turnip...:... .| ‘! ‘6 1}100} 1] 1} 4] 8} 0) 94 
Duplicates wt. t he eee kee is es 1/100} 1} 1} 5} 8} 0} 88 66 
Early Scarlet Turnip..... .. 1882 oe 2/100} 1) 1} 3} 8! 0} 84 
Duplicate; sake ssn ee oe ms 2/100} 1} 1 2} 8} O| 85} 1 
Earlv Scar’t Tur’p, White Tail/1881 ns 3/100} 1) 1! 5} 8].0) 80; 
Duplicate pscdess cece et ss a 3| 100(: Dhl 4G nOteee ens 
Early Scar’t Tur’p, White Tail} 1878 30 6!100} 1} 1} 5) 8} 0} 9 
Duplicates ser. een cee ay ue 6/100} 1| 2} 4) 8) 0) 14 5 
Early White Turnip...... .. 1882 Jt 2)100} 1; 1} 10/24! O} 63 
Duplicatey j= eh eikvasee eee vag as 21100} 1] 1) 22/24) 0] 69; 6 
Half Long Deep Scarlet.. .. {1883 3k 1/100} 1} 1} 4} 8) 0} 40 
Duplicate. 0s. 27. brs: Scee _ ee 1/100 1] 1) 3} 9) 0! 43) ~3 
White Olive Shaped ......... a sat 1/100) 1) 1' ‘TL7| 2) 66, 
Duplicate: sho. ene ace oe oc os 1)100, 1) 1); = 6)17) 1| 62) 4 
White Olive Shaped ......... ABQTY 8s Fs 83/100; 1]-1| 4/17) 3) 538 
Haplicate Geese. ke oe 2 2 3/100} 1] 1} 13)17) 0 60) 7 
Long Scarlet Short Top...... 1883 BS 1/100] 1; 1 8} 8) 0) 66; 
Dupligate; sch abet. fem ee oe us 1/100} 1; 1} 6] 8| 0} 67; 1 
Long Scarlet Short Top...... 188] i $}100| 1} 1) 4/17} 1) 89. 
Duplicate .o- fckine ese enki os 3/100} 1} 1 4) 8} 0) 41 2 « 
Long Scarlet Short Top...... 1872 os 12/100} 0} O! O}; 8} 0! O 
Duplicate she .teste ieee ak e 4 12/100} 0} 0} 0; 8) oO] O| O 

Longesalbnoneee eres ke 1883 us 1/100} 0} 1) 3} 8} O} %3 

Duplicate. (ks Fact e. «ce epleos re 54 1/100} i} 1; 4] 8} 0} 73) «60 

Hong Purple ok. st ots ee ae $C 51100} 1; 2| 713} 0} 52 

Duplicate tastes shears seeks A hae uM 5/100) 1) 2} 6)17} 1) 5} 1 
Long White Naples.......... 1883 se 14100! 1) 1} 3}17} 2} 87 : 
Duplicate stss7c. 4 tecd' cade Lee a a 1}/100) 1} 1) ‘71% 1; 89) 2 
Long White Naples...........} ‘ ie 1/10} 1; 1} | 7| 8; 0; 84 
Duplicate. eek es eee laa us 1/100} 1) 1) 6) 9} O| 82! 2 
Yellow Turnip) ..%s. 2. eee 1876 2 g|100] 1] 2} 13/13} 0} 17! 
Duplicntec. ... dat coe oe “ 8] 100] 1] 2} 4/17] 0 1, 6 
White Salisbury Summer.... |1883 a 11100] 1] 1} 20) 1) 24 
DUP IRL S. . ica Peaaaeee tes a 1,100; 1) 1] 3/25) 0) 16 8 
Yellow Summer Turnip..... Soe oe 1/100! 1} 1] 5/17 2} 82) 
Duplicate Sse eee a ne 1/100 1] 1} 10)17) 3} 88! 6 
Golden Summer Turnip...... oe om 1/100 1) 1) 17) 1) 89 
Duplicate ....... VER ea, oe af be -1]100, 1] 1] 2/17) 2) 90) 1 
Purple LurMmip «nesses oon ue ri hs 1,100) 1) 1} 8/23) 0} 71 
Duplicate wise teas aye ek i oe 1}100) 1] 1} 723) 0} 72) 1 

Grey Summer Turnip..,.....| ‘‘ = 1)100} 1; 1) 16{L7| 4} 41 

Duaplisatio’ a. ie eiecsae tae De se 1)100| 1| 1} 13/13] 0} 621 21 

Giant Stuttgart Summer..... oe SM: 1/100} 1} 1] 6} 8] 0} 96! 

Duplieate cesia Seek e : 1/100! 1) 1} 6/17} 1).98; 2 

Black Spanish, Long......... & ti 1/100! 1| 1] 3} 8} 0/100 

Duplicate A ae cee bial ite Je 1/100} 1] 1). 317! 0} 97 

Black Spanish, Round....... “ 3 1/100} 1} 1] 11{11] 0} 68 

DUplCatelier. fro4 tise mn se pes ve as 1/100} 1} 1] 8{17| 2} 64 

White Spanish <5).%.- eee. oy ss 1/100} 1] 1] 817) 1| 87 

DUDUGALO nse ats cae tha eee, a 1}100} 1]-1} 15)17) 2| 78) 9 

Scarlet Chinese Winter...... ES . 1)100} 1; 1; ‘7% 8} 0} 49 

Dupheatessi1.08s6/ontosal ees = . 1/100} 1; 1] 7% 8} 0} 36) I8 

Scarlet Chinese Winter ..... es pie 1/100; 1} #| 4} 4| 0} 96) ~ 

Duplicate: dove sbo eee eee sf a 1/100/ 1! 1; 3} 8] 0} 86) 10 

California Large White Win’r| ‘‘ ie 1;100} 1) 1] ‘%17| 3° 54 

Diplieates.2 tosses £6 1/100] 1} 1) 81%) 2, 55) 1 

Long Grey Winter............ ba ‘3 1/100} 1} 1} 4/17| 1| 91 

Duplicate Rv.s. be vertcdaakee ts “f 1)100} 1} 1; 3{17| 0; 90 

Roquette...... Roa 6bteyrscecasdteeaanteares 1882 3. 2/100] 1) 1} 2/15) 0; 96 
Duplicate. hess cre ccas.e yg toe ae 2}100} 1! 11 «1, 2) 0; 99) 3 
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No. 33.] 


VEGETABLE. 





Roquette...... | 


Scorzonera... 


21904 9) 
Sorrel.. . 
Spinach..7.... 
Swiss Chard... 


_ Spring Sprouts 
Squash ....... 
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TABLE OF Gurmations—(Concluded). 





a 

o) 

VARIETY. E 

Bh 

Set 

° 

i 

s 

<>) 

val 
IOGUGLES hea. 25 8. ae a 1881 
Duplicate. . ac ho a 
Salsify or Vegetable Oyster.. 188 3 


Duplicate. >. : 
Salsify or Vegetable Oyster .. | 1882 


DIT PCA G a. Seo? cere oe nak sees 
Salsify or Vegetable Oyster..|1881 
TONGS on Bice) 12 ren eee Beeps Aetoeaiinn chm eae £6 
Salsify or eRevaple. ae $s 
Duplicate. yeas 
BCOPZONOLA cia cca eee rh as 
‘| Duplicate...... Puiu ec mee tees Pars 
GCOPZOMOMA acs sae ie bee bee ass 1865 
WUDINGALE te oo ne mene dee ete os 
PUREED O Gree races ake na chalets eter 1881 
Dl PliCALOmn nists os ese ees he 

PI SOLEG Lae: «cits Sy ENG, oer es. 1865 
Mp litat@er a dcet oo cs oe cates hy 
American Sayoy..... eae ris 1884 
DiuipleatOrec cut eth ate maak tee 
Swiss Chardosys ciesrteieecnes 1883 
PU PIICALC cee Heise econ Uocate sees fs 
DwWiss Chartio.: sparc weco un cee. Pe 
Duplicate. 1254, Sew eoks. aes we te 
SOMOS SPTOUS 505.5%. be0s ces 1880 
IIT PGAtC eas. se ccc s DASE a: 
Pervect. GOMse se aoresks cine sara 1882 
Duplicate .... RE en uit Neen 
Early Golden Bushs. re 
DUDIICALE spas Male oe S288 
Green Striped Bergen........ 1881 
PMplEate crs wea. oes he = s 0lele 5 > i 
Little Cocoanut .............. 1880 
PIMDLIGALOr.. se de clet sacs: bie 
GUM Olea heats acne csc rss Seen (bets 
DuUpliGAte 2: J.nseeoet es kts sce ae 
New Marblehead ............. 1882 
Duplicate ac wr ete leds aitca sf 
New Marblehead.... .... . |1874. 
PUD CALE Se nao etc ras «acupoute By 





a 











Date tested. 


Dec. J3, 1884) 3 100 
'100 
Dec. 18, 1884 


Age of Saou: 
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| Number of seed used. 


First seed sprouted; d’s. 
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Last sprouted; days. 
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COMMNWVRANDVH HWW RR HWW ROMOOCCOWRWWEcem-tEHe | Half sprouted; days. 


oo | Total days under trial. 
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WROCOCOWHOO COOH WNWOSDOCOAMoOEC OOH COCO OHH BH HOO | Seed remaining sound. 
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* At a lower temperature—63°-%5.° 


Per cent germinated. 





er cent difference be- 
tween duplicates. 
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GERMINATION OF Mamzr. 


Some careful experiments were made in. order to determine the 
lowest temperature at which maize would germinate. 

The apparatus used was a tight box abont 12x16 inches square 
and five inches deep, lined on sides and bottom with a small lead 
pipe through which spring water was caused to flow. This box re- 
ceived about two inches depth of water in order to equalize temper- 
atures by its mass, and in this water was floated the germination 
box, 9x14 inches square by three inches deep, and in which were the 
pockets or folds which contained the seed, and also about half inch 
depth of water. Through the tight cover of the outer box, a 
thermometer, which had been previously corrected by one of Green’s 
Standards, was passed, its bulb entering the folds which contained 
the seed. Twenty kernels of corn of two varieties of each agricul- 
tural species, dents, flints, softs and sweets, and three varieties of 
pops were counted into the germinating pockets at 3p. mM. of 

ecember 2. 

On December 13 and 14, our water supply failed and the temper- 
ature rose, thus concluding the trial. _ 

The seed was taken from ears which were thoroughly air dried 
from hanging up since harvest in the station office, which is warmed 
by steam heat. 

_ The figures obtained are given in the following table: 


No. of Average Extreme 
Date. observations. temperature. temperature noted, 

DBC Boa oe a Hes as 4 Sata 52.5-54.5 
Boa hehe ei cke t ee igs DLI6 48 .5-54.5 

ADO es tate toarem 9 5LE9 51.5-52.5 

as takes dae eee tia 9 Spe 49 .5-52.5 

Ge eae + 52.4 50.0-54..5- 

Teta hiss wna, 5 52.5 51.5-53.5 

Rares Mute kL 9 Dig 51.5-52.5 

(ON Page Ge 10 52.2 49 .5-54.5 

EO re eee la ieee 10 51.8 49 .5-55 ..5 

i IG Rp Sia AS Ie Vata oh Oe 11 52.8 55.5-54.5 

Lae sete ease 8 51.2 50.5-55.5 

6 Ns Peper ey eae 5 66.9 66 .5-67.5 

De cat Pech eee atte it 70.5 70.5-70.5 


Strangely enough all the kernels germinated, the earliest in 141 
hours, the latest in 281 hours, but we noted quite a variation which 
may be ascribed to race or variety. The following table makes this 
clear : 


VP emis 
Oo eS 
awe, 
ss RS . / 
a Retin ip sags oe ae a 
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eeeke tease Da hee os SS ee ce eg 
Ome gee On One OltG. OO. 0 o - soe ome 
444 FF A A See HAS Se See GB 
Rint Orn. SBS SE SSSSARRE RAZR ES 
Waushakum........ Cees Oe Unt Lee te ie, ce cgi oles we kee tat A 
DPC. Sos 2. ss: Dee Ge Or teks 20% Ae e 
Kight-rowed white... 0 0 4 4 5 18 1617 20*...... 
Da plicates... . 3 «<i. Cielae Goa Sao Bis bea L820 a os ss 
Dent Corns. 
Adamsearly. ....... DeeselD LO 1 Is 20%. soc 
Duplicate.......... PO Dhar LOG 1S 2208) sac dane 
Chester Co.mammoth 141719 19 19 20* .. .... 
Duplicates.; . <i. pio 9 eae eee 
Sweet Corns. 
Narragansett.... ... OO Oey Dee 0b Out-0 0 Td 28) be Be Sie oOe 
Pet materet, dover O00 Oo Oo OO: OO 0. 1b 22 A 16. 0s 
prowells evergreen... °0 0-0 0°-0 0 -0 4 °6-°-7.10'10 “11 18 20*-. 
Pe enter aes 2.38 0.8 O20 8 Ot 26 0H Bir br Bat 010 710 11) 20% 5 
Soft Corns. 
TUSCRLOTE ats os oh « 5 OED i eee 2B ies Le 18 EF hl EE OO ee aes 
ID Shh edb Cs): OA OE on oss 65.2.6 Tse 1416-172 17-1 Ora 
PAGING.) osc o's ave ste Pee Oiss Ore A). of Bi a Ge Wt 7 20% uae een: 
Duplicate.,........ OF Or OO. hee S Ge ET 1: 18 Ve EAS 20Ra 
Pop Corns. 
Dwarf golden........ 12: tous 182 20%... ; 
Duplicate:::....3.. LORS 20S: ee Ea al Wan a ‘ 
2S a Se rae S0s1F Trap) 16. 18:20*. : : 
BUCA ns ve ey hs Oe Le. BS 17,°.18: 20%. 
Heyptians......./0.-71114 14.16.18 18:18:19 
DGBUCELG. ce. sti ave dat La eae a ye 2d ca a 


From this table we can form the succeeding: 


Dents. Pops. Flints. Softs. Sweets. 
First germination: hours...... 140 140 141 161 195 
Half germinated: hours....... 140 150 171, 209 255 
All germinated: hours........ 185 209 209 255 281 


From the 141st to the 161st hour the highest temperature was 
51°.5, the extremes being 49°.5 and 51°.5, and yet eighty seeds 
germinated within these hours, thus proving that the germination 
temperature is below this point. 
¢ We also note that when all the dent corns had completed their 
germination, the 185th hour, but 85 per cent of the: flints, none of 
the sweets, 30 per cent of the softs, and 93 per cent of the pops had 
germinated. 

Interpolating the temperatures for the hours when the tempera- 
tures were not taken, and thus obtaining the average temperature 


* 100 per cent. 








- 


, 3 5 9 ‘ 
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for the day, we can add together these daily averages to obtain the 
following: 


Sums of temperatures 306° 849° 400° 453° 505° 556° 680¢ 
No, of days involved. 5.875 6.708 7.708 8.708 9.708 10.625 11.708 


Per cent of germination at the various sums of temperatures for: 
306° 349° 400° 453° 505° 556° 630° 


Es itth @ SRS ees aT RAPER PRAIA RE BAO 4! 57 86 100 

Reps Rew est ac treo Seta) tna vs Nake bee ie So he 50 74 93 100 

MATTER, oes aS occ 0 Skeet OSE ae ae oe bee eee 14 £34" -=65 ity 

Rta eee 2s ane Sop are Fy ea AE RS, ry ieee O © 84-80" (O25 ee 
PAIEBGLA rks ok Be tihas Veble eaten Soc e Cnet ate Ok Ta) 0 16 382 92 100 


On December 19 at 9 a. m., another trial was commenced with 
the same seed, additional precautions having been taken to secure a 
lower temperature, and twenty-five seed each of the varieties being 
used. A standard Centigrade thermometer, graduated to fifths was 
used, and the degrees reduced by calculation to the Fahrenheit scale. 
Temperature readings were taken, with but few exceptions, on the 
even hour, from 7 A. mM. to 11 P. M. 


No. of Average Extreme Range of 


DATE. observations, temp. temperatures, temp. 

Deg. Deg. Deg 

December 19........ 14 - 49.6 48.5-50.5 2.0 
December 20........ 16 47.6 46.0-48.5 2.5 
December 21........ ib 47.5 45.3-49.2 3.9 
December 22........ 16 48.7 46.7-50.7 4.0 
December 28........ 17 48.8 48.5-49.6 » Lop | 
December 24........ 17 48.7 47.8-50.0 2.2 
December 25.... ... 16 47.4 46.2-48.5 2.3 
December 26........ 17 47.2 46.2-47.6 1.4 
December 27.... ... 17 AT.7 46.0-49.4 3.4 
December 28 ....... 16 47.2 46.0-50.0 4.0 
December 29.... ... 7 47.8 47.1-48.9 1.8 
December 30........ 17 47.6 46.4—49.4 3.0 
December 81........ 17 48.8 47.8-50.7 2.9 
RRNA VSL Suse's ia ep tke 16 47.2 46.7-49.1 ; 2.4 
ANUS ue eat ses os 16 - 47,3 44,7-49.2 4.5 
JANUSEY Saos ek. a Ay 47.6 45.3-50.0 4.7 
PANUGT YE 5 caleige< »s 16 48.8 46.4-50.0 3.6 
WARDETYO0 Sos cre wnt 3 48.6 48, 2-49.6 1.4 


Interpolating the observations for the missing hours, we can esti- 
mate the temperature for each. twenty-four hours of the trial, as 
below : 


Average Extreme Variation x 
temp. temperatures in temp. 
Deg. Deg. Deg. 
ist 24 hours.......: 48.8 46.0-50.5 4.5 
DAs e+ ROUTH. § o » so:0t 47.2 45.3-48.8 3.2 
3d 24 hours........ 47.8 45,3-49.2 3.9 
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Average Extreme Variation 
temp. temperatures. of temp. 
‘ Deg. Deg. Deg. 
4th 24 hours........ 49.4 47.1-50.7 3.6 
Sth 24 hours........ 48.6 48.3-49.1 0.8 
6th 24 hours....... 48.2 46 .0-50.0 4.0 Dents germinated. 
With 24 hours........ 47.4 46.0-48. 5 2.5 
8th 24 hours........ 46.9 46.0-47.6 1.6 
9th 24 hours........ 47,7 46.0-49.4 3.4 Flints, Softs and Pops 
10th 24 hours....... 47.7 46.5-50.0 3.5 germinated. 
1ith 24 hours........ 47.5 46.4-48.9 2.5 
12th 24 hours........ 48.1 47.3-49.4 2.1 Sweets germinated. 
13th 24 hours........ 48.7 47.4-50.7 3.3 
14th 24 hours ....... 46.5 44,7-49.1 4.4 
15th 24 hours........ 47.3 45.3-49.2 3.9 
16th 24 hours ....... 47.7 46.0-50.0 4.0 
17th 24 hours....... 49.1 47,8-50.0 2.2 


The first germination noted was on the 168th hour, the average 
temperature being 48.2 deg., the extremes 45.8 deg., and 50.7 deg., 
and the variety the Chester Connty Mammoth Dent, the same that 
2a ae among, if not the first, in the preceding trial. In the 

rst trial the average temperature was 52.2 deg., and the time 141 
hours, or expressing in tabular form : 


Germinated. Av. temp. Extremes. 

Deg. Deg. Deg. 
st trish... 44 Pitaetat st take 141 hours. 52.2 48.5-04,5 
PP OEIAU Oe Sos cw Shak s 168 hours, 48.2 45.38-50.7 


According to Thome * the lowest temperature at which maize 
will germinate is 59° F., or according to Sachs ¢ 48.9° F. 

Between the 168th and 180th hour, the Chester county Mam- 
moth germinated twenty-three kernels, or forty-six per cent, and 
during this interval the highest temperature was 47.6°, the lowest 
temperature 46.5°, the average temperature 47.4°, the range being 
but 1.1°. This goes to show that some varieties of maize can carry 
on changes involved in germination at a temperature of 47.6° F., or 
lower than the limits set by Sachs. During this last period of twelve 
hours, the thermometer was carefully read each hour, and the bulb 
happened to be placed within one of the pockets which contained 
this variety which showed first germination. From the 252d to the 
264th honr, the average temperature 47.1°, the extremes 46.4° and 
48.9°,no kernels germinated, but the dent corn had all been re- 
moved as germinated betore this. 

We will now offer the results of this germination trial in tabular 
form: 


oe 





*Text Book of Structural and Physiological Botany, New York, 1878, p. 193. 
+Text Book of Botany, by Julius Sachs, Oxford, 1882, p. 729. 
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168th 180th 192d 204th 216th 228th 240th 252d 264th 276th 
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Flint Corns. hour. hour, hour. hour, hour. hour. hour. hour. hour. hour. 
Watishakum:< oo s skies 0 0 0 Or9 td 9 9 10 
duplicatei. ts << sense 0 0 0 Oe0 Laas 7 Y as | 
Kight-rowed White.... 0 0 0. 0 0 2 2 14 14 18 
G@uphieate.ccen- gee 0.250 5-0 O28) 65 OR ae ee 
Dent Corns. 
Adams’sBarly .¢-ue. 0 8), 00> (Ei 20 23a RS eee 
duplicate ........... 0 3 8 12 21 24°24 25% 
Chester Co.Mammoth. 1 11 14 17 19 22 22 25* 
duplicate ....i664 es 2 15 18 20 28 24 24 = 25* 
~ Sweet Corns. 
Narragansett ........+.- 0.0 SD ee0: 40 Ge Ores Dieu 
Huplicate.<.s 05+ ..se¢ 0 0: Oe re 010. OS aes 0 a0 
Stowell’s Evergreen... 0 0 0 D0 0: 7072ae 0 0 
doplicate sya se. ses 0 0 0 0 0 era |) 0 0 0 
Soft Corns. 
MIR CRTORAL 7 2506's yi ome 0 0 0 0 0 Osler 8 3 3 
DIDLICAEO. sue cones 0 0 0 ome &) a eer 3 3 5 
Wis las eA. ek oem 0 0 0 eee 0 O 0 0 0 
duplicate .....8.'.. ~ O 0 0 OO 050 0 0 0 
Pop Corns. 
Dwarf Golden......... 0 0 0 0 -0 Lak 6 6 8 
duplicate........ meet OU 0 0 Deed 5. Bee 18544 
POAT thoes Sate sy are 0 0 0 04.0 4 ° 6 9 Rave 
GUDLCAtC. 7). 2G sie 0 0 0 0.220 A dt 7 9 
POV IFLA ovine e-wieteie.s Zip 0-0". 0): 0: 202962410" 16 eee 
Gapli cate Fs. acew sae 0 0 0 0.0 D-cies 19 15 217 
300th 312th 324th 386th 348th 360th 872d 384th 396th 
Flint Corns. hour. hour. hour. hour. hour. hour. hour. hour, hour. 
Waushakum 2. 5.050% 3s 23 25* 

“OUI e Eo dp is) oarg ears A RO OOD ee : Sate eaten o.6 ‘ ae 
Right-rowed White .... 23 28 0.<0 0. 507. - 0 g0 25* 
duplicate. Ji0 5 fa). 645 ce 234 0 0 20* ‘ she 

Dent Corns. 
Adams’ pGarl yc.’ . sites sevvuas 
duplicate . .. y3 
Chester Co. Mammoth. . 
UT DAICR LG 55 wales state: O Sein 
Sweet Corns. 

Narragansett .......... 1 oY +90 RO 11 Ay Sees 0 28 
OUIDLICAGErit bats scene aere Ht Ute 0 0 10 su TB eae 0 24 
Stowell’s Evergreen.... 11 17 0 0 18 21. 28 0 25* 
GUpLOCAtG ative. see dU wLOl ee ret E'S ap J : - 

Soft Corns. 
SP TIBCATOT AL c/s ie cctle sasesees 9 —16 0 0 22: ~ 25% See sd 
AUPUCRLG; cscdes ss ee 14" "192750 0 20 24 0 0 25* 
PANU BING .5 Sho bclhivee 8 9 14 0 0 LG TT Aes 0 24 
GUDIIGALO Ys on. bates 133548 0 0 19>. 207-23 0 25* 
Pop Corns. S. 
Dwarf Golden.......... se oe A) 0 0 22 25% 
daplicate iis sass 20 = 23 0 0 20a Sole 4 es 
POST is ie stthete stares Li Gee lemme 0 23: - RE 7 OC Oren 
ui plieate ... 5 2c etiaere 15 =. 0 0 0 23 . 24 25*  . ha 
FUOV PADS vise t oy mictem 18 238 0 0 20°) SO ee ‘ Wr 
dimlicate... 2% ves caete 19. 22 0 0 22 22 28 0 20* 


288th 
hour. 


12 
13 
19 
20 


pr hOO 


25% _ 


20* 


25% 





*100 per cent. 


~~ Ss. 
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From the data obtained we can form the following table of ger- 
minations, the temperature noted being for the twelve hours preced- 
ing each count, and the numbers referring to the number of kernels 
removed at each examination. Curiously enough 100 per cent ger- 
minated in the total for each sort: 


Dent Flint - Pop Soft Sweet Temperature. 
Hourss=. corn. corn.” _ corn; corn. corn. Average, Extremes. 
168 3 0 0 0 0 47.3 46.2-48.5 
180 31 0 0 0 0 47.4 46.5-47.6 
192 16 0 0 0 0 46.5 40.0-47.6 
204 16 0 0 0 0 47.9 47 .1-48.9 
216 Asi. 2 0 0 0 4T.7 46 .0-49.4 
228 10 8 22 1 0 AT.1 46.5-47.8 . 
240 0 6 21 2 0 48.3 47 .6-50.0 
252 7 DOT ati ee 3 0 47.7 47 .1-48 .9 
264 me oan es & 0 0 AT .1 46.448 .9 
276 12 Ast 2 0 47.6 47 3-48.0 
288 ij 19 15 8 48.5 47 .8-49.4 
300 27 6 21 17 48.7 48 .0-50.7 
312 6 27 23 Li 48.6 47 .4-50.7 
324. 0 0 0 0 47.1 46.7-49.1 
336 0 Pate i, 0 45.8 44. 7-47.4 
348 1 10 9 17 47.9 46.449 .2 
360 0 7 10 22 46.7 45 .3-48.5 
372 0 2 is 10 47.9 46 .0-50.0 
384 0 0 0 0 47.6 46.4-49.1 
5396 2 3 6 6 49.2 47 .8-50.0 
408 1 5) 49.1 48 .2-50.0 


| 





100.100 -150 100 - 100 


‘The Dent corns germinated at a temperature whose average was 
47°, and extreme 47.6°; the Flints, Pops and Softs at a temperature 
whose average was 47.1°, and extreme 47.8 ; the Sweets at a tem- 
perature whose average was 47.0° and extreme 48.5°. 

Under similar circumstances the Dents commenced germination 
the 168th hour of the trial; the Flints the 216th hour; the Pops 
and Softs the 228th hour, and the Sweets the 228th hour. 

The temperatures maintained for the 408 hours average 47.9°,the 
extremes being 44.7° and 50.7°. 

The number of hourly observations recorded was 276. Interpo- 
lating the figures for the unobserved hours, we can form the follow- 
ing table, for the hours after the first twenty-four, which in all 
probability had but little part in the germination, but only in the 
soaking of the seed : 

Number of hours at observed and interpolated temperature to 
first germination, after the first twenty-four hours: 


el. tel 
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Pop and Soft 


Degrees. Dent corns. Flint corns. corns. Sweet corns. 
45 to 45d.... 3 3 3 ae 
45$ to 46 .... 2 ; 2 2 2 
ABS 10 46d cs eel setts 19 22 
AGi to 47.22 10 17 24 26 
Biri to aden KOLA. 26 98 44 
Ato ashes hb o7 30 43 
43. t0:484.... 23 29 29 4] 
Bea to49 2, - 4 BA 37 37 47 
49 to 494.... 7 10 10 13 
494 to 50 .... 10 10 10 10 
50 to 503.... 8 8 8 9 
503 to 503.... 3 3 3 3 


Our experiments, in concluding, show that:, 1st, all the kernels 
of an ear do not germinate with equal ease or with the same incre- 
ment of temperature; 2d, that there is a difference in the time 
and temperature required between some of the agricultural species 
of maize; 3d, that the Dent corns germinated at a temperature of 
47.6° or slightly below; Flints at a-temperature of 47.8° or slightly. 
below; Pops and Softs ditto; while Sweets required 48.5° or 
slightly below; 4th, that the increment of temperature required in 
our trials was far greater for the Sweets than for the other agricul- 
tural species. 3 

A Srupy or Maize. 


In presenting our experiments with maize varieties, we will com- 
mence with tables representing such facts as admit of tabular form. ° 
Four hills of a kind were planted, in single rows, in order as 
numbered and catalogued. The blooming and silking records are 
those of the first plant to bloom or silk in each hill. The number 
of ears include only those that were sound. It may be remarked 
that rarely are so good ears produced in these small plantings, as 
when the planting is on a larger scale, as there is apt to be a defi- 
ciency in the variety pollen, and hence omission of kernels on the 
ears. In most cases, however, some good ears were produced, often 
many, and in a general view corresponded with the type of the 
variety planted. Attention is especially called to the variation in 
the periods of first bloom in the different hills of a variety. It 
seemed impossible to note the last bloom, but often as much varia- 
tion was noticed between the blooming of the plants in a hill as 
existed between different hills, and thus the period of pollen flow 
was extended over along interval. The same remark applies to the 
silking, and thus we can accouut for hybridization in crop between 
varieties whose bloom are not shown to be synchronous by the 
record. 

The names used are those which came with the seed, except as to 
hybrids of station growth. We have given dates of edible matu- 
rity even in field corns, as offering a stage for comparison of growth. 
The planting was May 19. 
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We offer some notes relating to each planting, with such deserip- 
tions as will serve to identify, paying heed in general to diagnostic 
characters alone, in order that others, to whom our conelusions in 
regard to cross-fertilization may be found interesting, shall have the 
material for an independent judgment. Information of the charac- 
ter here attempted is especially desirable to those who would origin- 
ate new and improved varieties, as well as to those who would grow, 
varieties which shall be uniform in type, and deserving of the name 
of thoroughbred. So long as the universal belief exists that maize 


eross-fertilizes with every thing of the maize species so readily and 


certainly as to forbid separation and intensifying of good qualities, 
by a single grower, just so long the possibility and desirability of 
growing and improving our varieties will not receive judicious 
recognition on the part of the great mass of those who should be 
interested : : 


SWERTS. 


1800. Alexander’s Sweet (new; seed from Mr. Alexander): 


Ears four to eight inches long. lEar-stalk small to medium; ear cylirdgical, or 
slightly tapering, in the many-rowed; kernels crimped, a little pointed at tip. 
Two ears 8-rowed, eight ears 10-rowed, four ears 12-rowed, one ear 14-rowed. 
Color, white; cob, white. 

* Some black sweet kernels; yellow, white and slate-colored flint. 


1801, Amber Cream (Sibley): 

Ears four to eight and one-half inches iong. THar-stalk small to medium; ear 
slightly tapering, rounded a little at butt and a little pointedly at tip. Color, 
flesh-red; cob, white. Four ears 8-rowed, five ears 10-rowed, and ten ears 12- 
rowed. 

* Some few reddish, flint kernels. All the ears on type, except the 8-rowed, 
which may be considered slightly off, and which resemble the picture of Briggs’ 
Early somewhat, 


1802. Asylum (Thorburn): | = 
Ears four to seven inches long. Ear-stalk medium small; earslightly tapering, 2 


nearly cylindrical, rounding at butt and at tip. Color, white; white cob. Three 


_ ears 10-rowed, ten ears 12-rowed, three ears 14-rowed. 


* Some few black sweet and white flint kernels. 


1803, Black Mexican (Ferry): | 
Seed failed to vegetate. : 


1804, Improved Black Mexican (Alexander): 

Ears four to seven inches long. Ear-stalks small; ear cylindrical, rounding 
slightly at butt, a little pointed at tip which does not fill well. Color, slate-black; = 
cob, white. Sixteen ears 8-rowed, four ears 10-rowed. ; 


* Some slate-black flint kernels —on some ears very numerous. Te 


c 
+ 
1805. Brighton Orange (Gregory): J 
Kars four to six and one-half inches long. Ear-stalks small; ear cylindrical, or . 
very slightly tapering, rounding a little at butt, tip not covered. Color, white, ; 
with no tinge of orange; cob, white. Three ears 8-rowed, seven ears 10-rowed, — 


seven ears 12-rowed. Tu 
* Some black sweet, white and yellow flint kernels; some ears half black. a 
Not the Orange Early, Fig. 350, Rural New Yorker, September 6, 1884. 


A * signifies hybridization observed. 
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1806. Burr’s Improved (Hovey): 


Kars three to eight inches long. Ear-stalks very small; ear tapering, rounded 
strongly at butt, bluntly rounded at tip which is well filled. Color, white; cob, 
white. Twelve to 20-rowed. | 

But one perfect ear; very late;-in edible condition October 6. | 

* No indication of hybridization. 


1807. Clark’s Old Colony (Breck): 


Ears three to seven inches long. LHar-stalk medium small; ears strongly taper- | 
ing, rounded at butt, well filled at rather pointed tip. Color, white; cob, white. 


Fourteen to 20-rowed, or more. 


* A very few yellow, dent kernels; a very few light purple, sweet. 
This is Fig. 857, Rural New Yorker, September 13, 1884. 


1808. Crosby’s Early (Gregory): 


Ears four to seven and one-half inches long. LEar-stalk medium to large; ear 
nearly cylindrical, rounded very slightly at butt, tips not well filed. One ear 
8-rowed, one ear 10-rowed, six ears 12-rowed, three ears 14-rowed, five ears 16- 
rowed. 

* Some few black sweet, and a very few yellow flint kernels. 


1809. Dolly Dutton (Landreth): 

Ears three to five inches long. Ear-stalk medium; ear cylindrical, or slightly 
tapering through crowding, scarcely rounded at butt, a little pointed toward tip. 
Color, white; cob, white. Seventeen ears 8-rowed, four ears 10-rowed, one ear ~ 


» 12-rowed. 


-* A few black sweet kernels, and white flint kernels. 


1810. Early Dwarf (Thorburn): 


Kars four to five and one-half inches long. Ear-stalk medium; ear cylindrical, 
rounding a little at butt, well filled at tip. Color, white; cob, white. Eight ears 
8-rowed, one ear 10-rowed. 

* A very few black sweet, yellow flint and white flint kernels; some few sweet 
kernels, purple-striped. 


1811. Hight-Rowed Early (Station %). 


Ears five toten inches long. Ear-stalks small; ear cylindrical, scarcely rounded 
at butt, well filled at tip. Color, white; cob, white. Nineteen ears 8-rowed, two 
rs 10-rowed. 

Quite variable in different plants in respect to earliness. October 6, some ears 
e, others just past edible; yet others not yet at edible stage. 
* A very few black sweet kernels; many yellow and white flint kernels. 


1812. Early Genesee (Benson, Maule & Co.): 


Kars four to seven inches long. Har-stalk medium; ear tapering, rounded but 
little at butt, a little pointed at tip, which is not well filled. Color, white; cob, 
white. Five ears 8-rowed, four éars 10-rowed, four ears 12-rowed., 

* Some ears nearly all flint-kernelled ; some few purple and slate, sweet kernels, 


1818. Early Marblehead (Gregory): 


Ears four to six inches long. EHar-stalk medium to small; ears rather cylindri- 
cal, rounding a little at butt and tip, which fills well. Some ears white-kernelled 
and white-cobbed, and other ears red-kernelled and red-cobbed. Ten ears 8- 
rowed; tl®ee ears 10-rowed. 

* Some few black sweet on both red and white ears; some white and yellow 
flint on white ears. 


1814. Early Minnesota (Gregory): 


Hars four to seven and three-quarter inches long. Ear-stalk small; ear cylin- 
drical, rounding little at butt, rather pointed toward tip, which is well filled. 
Color, white; cob, white. Thirteen ears 8-rowed, one ear 10-rowed. 

* Some few black sweet kernels; very many white and yellow flint kernels, 
and some few kernels which are flint on the chit face, and sweet on the opposite. 


1815. Harly Narragansett (Gregory): 
_ Kars three to six and three-quarter inches long. THar-stalk medium, ear cylin-. 
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drical, scarcely rounded at butt, pointed toward tip, which is covered. Some ears 
' very red, others pale red, but colors not mixed on same ear; cob, red, Twelve 
ears 8-rowed, three ears 10-rowed, one ear 12-rowed. 

* Some few black, sweet kernels on pale red ears; few to many red flint ker- 
nels on all the ears, of same color as the sweet. 


1816. Early Narragansett (Landreth): 


Ears four to eight inches long. Description same as in 1815. Eleven ears 
8-rowed, four ears 10-rowed, two ears 12-rowed. 
* Red flint kernels in small numbers. 


1817. Early Orange (Sibley): 


Ears four to seven inches long. Ear-stalk small; ears cylindrical, rather open 
at butt, scarcely rounded at butt, rounded at tip, which is well filled. Some ears 
white, with white cobs; other ears slightly red, tinged with reddish cobs. 

+ Many white flint kernels on the white ears ; white and white and red-striped 
on the red-tinged ears, and some kernels flint on the chit side and sweet on the 
reverse. 

This does not seem to be Fig. 350 of Rural New Yorker, September 6, 1884. 


1818. Egyptian Sweet (Gregory): 


Ears three to six inches long. LHar-stalks medium; ear tapering, rounding 
evenly at butt, rather abruptly at tip, which is not well filled. Color, white; cob, 
white, Twelve-rowed mostly. 
* Very many white and yellow kernels,not indented, but dent in atraehes: a 
few dented kernels. 


1819. Egyptian Sweet (Ferry): 

Ears four to seven inches long. Ear-stalk medium small; ear cylindrical, 
rounding very slightly at butt, well filled at tip. Color, white; cob, white. 
Twenty-one ears 8-rowed, three ears 10-rowed. 

* Yellow and white flint kernels very numerous; a few black sweet kernels. 

' This is identical with Eight-rowed Harly, No. 1811. 


1820. Ford’s Early (Gregory): 

Ears three to six inches long. THar-stalk small; ear cylindrical, or but slightly 
tapering, rounded a little at butt, rather abruptly at tip. Color, white, with 
white cob in most ears; just a suspicion of red tinge on other ears, and a reddish 
cob. Seventeen ears 8-rowed, four ears 10-rowed. 

-* Some few black sweet kernels; quite a number of whites and yellow flint 
kernels. 


1821. Golden Sweet (Gregory): 

Ears four to six inches long. EHar-stalk smallish; ears quite variable, the 
8-rowed cylindrical, the 10 and 12-rowed slightly to much tapering. Color, 
golden-yellow; cob, white. Nine ears 8-rowed ; five ears 10-rowed, 4 ears 12- 
rowed. 

* Yellow and white flint kernels numerous; the corneous matter very thin on 
the top of the flint kernels in the 12-rowed, 


1822. Hickox (Thorburn): 


Ears three to seven inches long. ar-stalk medium; ear tapering, rounded at 
butt, rather abruptly at tip. Color, white; cob, white. Mostly 12-rowed. 
* A few yellow sweet kernels; some white flint kernels. 


1828. Landreth’s Sugar (Landreth): 


Ears three to seven inches long. THar-stalk small medium; ear tapering, 
rounding strongly at butt; in section often oval. Color, white; cob, white. 
Many-rowed. 

* Some yellow and white dent kernels. 


1824. Mammoth (Sibley): 


Ears seven inches long, but one ripening. Ear-stalk medium; ear tapering, 


rounded at butt; tip not covered. Color, white; cob, white. Sixteen-rowed. 
* Some few white flint kernels. 
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1825. Marblehead Mammoth (Gregory): 


Hars five to seven inches long. LEar-stalk large; ear slightly tapering, round- 
ing little at butt; kernels loose. Color, white; cob, white. One ear 10-rowed, 
one ear 14-rowed, three ears 16-rowed, three ears 18-rowed, one ear 22-roweé, 

* Many white and yellow flint kernels; some few yellow sweet kernels. 

Harlier then No, 1824, The ear much larger diameter. 


1826. Moore’s Early Concord (Gregory): 


Hars five to six and one-half inches long. Ear-stalk medium; ear slightly ta- 
pering, rather rounded at butt, rather pointed at tip. Color, white; cob, white. 
One ear 10-rowed, four ears 12-rowed, two ears 14-rowed, one ear 16-rowed. 

* Some white and yellow flint kernels, and a few yellow sweet kernels. 


1827. Ne Plus Ultra (Station): 


Ears six to seven inches long. Ear stalk small; ear strongly tapering, rounded 
strongly at base, pointed toward tip. Color, white; cob, white. Many-rowed, 
but the rows irregular and confused. 

* White and yellow dent kernels quite numerous. 


1828. Old Colony Sweet, Clark’s (Parker & Gannett): 


Hars three and one-half to six inches long. Ear-stalk medium ; ear slightly 
tapering. ‘Two types of ears, one clearly the Early Narragansett, the other re- : 
sembling Orange Sweet, No. 1829. Cob, red on the reddish ears, white on the 
white ears. Five ears 8-rowed, seven ears 10-rowed, four ears 12-rowed. 

* White and yellow flint kernels on white ears, flesh-colored flint kernels on 
reddish ears. . ; 

Not Clark’s Old Colony Sweet, No. 1807, but Orange Sweet of Rural New 
Yorker, September 6, 1884. 


1829. Orange Sweet (Parker & Gannett). 


Ears four to six and one-half inches long.. Ear-stalk medium; ear tapering, 
rows not very regular, rounded a little at butt, evenly pointed at tip, which is 
well filled. Color, white; cob, white. Three ears 12-rowed, seven ears 14-rowed, 
two ears 16-rowed, two ears 18-rowed. 

* White and yellow flint kernels. 

This is identical with Clark’s Old Colony Sweet, No. 1807. 

It is possible that 1828 and 1829 were wrongly labelled, the correct labels being 
reversed, I can scarcely imagine a mistake in planting on our part. 


18380. Potter’s Excelsior (Gregory): 


Ears four to five and one-half inches long, EHar-stalk medium small; ear 
slightly tapering, a little rounded at butt, rather irregularly rowed ; kernels not 
loose. Color, white; cob, white. Ten to 12-rowed. 

* A few purple sweet kernels; a number of yellow and white flint kernels; a 
very few soft kernels. 


1831. Potter’s Excelsior (Sibley): 


Ears three to six inches long. LEar-stalk and ears similar to 1830, but some ears 
with a reddish cob and a different style of kernel. Color, white; cob, white, with 
exceptions as noted, Ten to 12-rowed. 


1882. Pratt’s Early (Gregory): 


Ears three and one-half to five and one-half inches long, EHar-stalk small, or 
medium; ear cylindrical, or tapering in the lower third, scarcely rounded at butt, 
where it is usually irregularly kernelled, top well filled. Kernels crinkled, dis- 
tinctly rounded on summit and on sides. Color, white; cob, reddish. Twenty- 
six ears 8-rowed, two ears 10-rowed. 

* A few black sweet kernels, a number of yellow and white flint; a few ker- 
nels, both flint and sweet, that were not striped. 


1838. Rochester (Sibley): . 


Ears four to six and one-half inches long.- Har-stalk small to medium; ear 
cylindrical and scarcely rounded at tip; well filled at tip. Color, white; cob, 
white. Twelve ears 8-rowed, two ears 10-rowed, one ear 12-rowed. Same as 
Early Eight-rowed, No. 1811. 

* A few yellow and white flint kernels. 
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1834. Squantum (Gregory): 


Ears three to seven inches long. -Ear-stalk small to medium; ear tapering 
strongly, a little rounding at butt. Color, white, but more amber than most ; cob, 
white. Fourteen to 16-rowed. 

* Yellow and white dent kernels quite abundant. 


1835. Stowell’s Evergreen (Gregory): 


Kars four to seven inches long. JEar-stalk small; ear tapering ; rounded at 
butt, well filled at tip. Kernelsloose. Color, white; cob, white. 

* Some few yellow sweet kernels; quite anumber of yellow and white dent 
kernels. 


1836. Tom Thumb (Sibley): 


Ears four to six inches long. Har-stalk medium or largish ; ear cylindrical, not 
rounding at butt; abruptly rounding at tip. Color, white; cob, white. Sixteen _ 
ears 8-rowed ; six ears 10-rowed ; one ear 12-rowed. : 

* Quite anumber of black and slate colored sweet kernels, some light purple, 
white and yellow soft kernels, a very few white flint kernels, 


1837. Triumph (Thorburn): 


Kars four to six inches long, Ear-stalk small ; ear cylindrical, but often taper- 
ing through added rows toward butt ; a little rounded at butt; rather pointed at 
tip, which is not well filled Color, white; cob, white. Thirteen ears 8-rowed ; 
seven ears 10-rowed ; one ear 12-rowed. 

* Black and slate colored sweet kernels ; white and yellow flint kernels. 


1888. Black kernels from ear of Crosby’s Early (Station) ; 


Ears five to eight inches long. The majority of the ears of the Black Mexican 
type, other ears of Crosby’s Early type. Kernels black and white about equally 
mixed on the ears. Quality and form of ears very firm. Highteen ears 8-rowed ; 
nine ears 10-rowed ; eight ears 12-rowed. 

* Black sweet, white sweet, blackish flint and slate colored flint kernels, also 
white flint and yellow flint kernels, but unfortunately the occurrence or absence 
on the different types not noted at harvest. 


1889. Sweet kernels from red-tinged sweet ear grown from pod seed (Station) : 
Kars four to eight inches long. All ears of one type. LEar-stalk small ; ear 
tapering strongly at the tip, which is pointed; rounding at the butt; rows 
straight, kernels loose, crimped almost and quite wrinkled. Color almost orange 
tinged white ; cob, red. Fourteen to 16-rowed. 
* A few white dent kernels. 


1840. Sweet kernels from Red Dent, unhusked ear of pod corn (Station) : 


Ears three to five and one-half inches long. Ear-stalk small. Ear tapering, 
rounding strongly at butt; a little pointed toward tip; kernels crinkled and 
wrinkled very deeply, rather square ; a sulcus between rows. Seven red, with red 
cob, and three white ears, with red cob. Sixteen to 22-rowed. 

* Red ears all uniformly kernelled ; white ears with a few purple sweet and 
yellow sweet kernels, and yellow dent kernels. 


1841. Red Sweet Pop, taken from a red rice pop ear (Station): 


Kars four to six inches long. Ear-stalk small. Ears tapering ; rounded 
strongly at butt; rather pointed toward tip. Ten ears were red sweet pop, with 
red cobs; nine ears white sweet ears, with white cob ; and nine ears were white 
rice pop with white cob. The kernels all of the rice type. 

* The red sweet pop ears had a few red rice pop kernels. 

The white sweet pop had some purple and slate and blackish sweet kernels, and 
purple, yellow, white and blackish rice pop kernels. 

The white rice pop had blackish and slate-colored sweet and yellow, purple and 
‘blackish rice pop kernels. 
1842. Sweet kernels from a White dent ear, raised from a red unhusked ear 
of pod corn. Same crop as 1840, but a different selection (Station). 
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Kars five to six and one-half inches long. One podded ear, five red sweet ears, 
five white sweet ears. The podded ear apparently a sweet corn. Unpodded ears 
very attractive, ear stalk small, ear tapering, rounding strongly at butt, a little 
pointed toward tip. The red ears had, red cob, the white ears white cob, 18 to 
20-rowed. Kernels Jong, narrow, squarish, deep, a sulcus between the rows. 

* Some red dent kernels on the red ears, and white dent kernels on the white 
ears ; some white sweet kernels, striped slightly with purple. 


@ 


1843. Narragansett, very dark red (Station). 
Ears five to seven inches long, of Narragansett type. 


* Red flint kernels, some white shaded, others much deeper red than the sweet 
reds, may be called brownish red. 


1844. Sweet pop from amber ear of New England pop type, but nearly a flint 

variety (Station), . 

-Ears five to seven inches long. Ear stalk medium to small; ears cylindrical, 
scarcely rounded at butt, a little pointed toward the tip. Kernels crimped, a 
little oval. Color, white; cob, white. Six ears 8-rowed, thirteen ears 10-rowed. 

* Some white, yellow and purple flint kernels, and a few black sweet kernels. | 


1845, White sweet kernels from ear of Black Mexican (Station), 


Hars three to seven inches long. Some ears a reddish sweet, resembling very 
closely the Amber Cream, and 12-rowed. The balance of the ears white kernelled, 
but slightly tapering, scarcely rounded at butt, well filled at tip, and apparently 
of the 8 and 10-rowed Black Mexican types, but white. Three ears 8-rowed, six 
ears 10-rowed, two ears 12-rowed. 

* Black, purple, spotted yellow and white flint kernels, and a few black sweet 
kernels on both types. 


1846. White Sweet Pop, grown from dark red, sweet kernels, taken from a red 
pearl pop ear (Station). 

Ears five to seven inches long. Har stalk small; ear tapering ; rounded at 
butt. Of two sorts, one resembling the rice pop, the other the pearl pop, but the 
kernels sweet in both; the kernels of different sizes. Color, white ; cob,white. 
Hight ears 12-rowed, seven ears 14-rowed, one ear 16-rowed. 

*The large kernelled ears have yellow, slate and white flint kernels; the 
small kernelled ears white, yellow and slate pearl pop, and white, yellow and 
slate pearl pop kernels, and both sorts have some purple and blackish, sweet 
kernels, 


FLINTS. 


1847. Blue corn (Hanover, N. H.). 


Seed sent as a survival of the apparently obsolete Blue corn, formerly grown 
in New England, but mixed. 
Ears five to nine and one-half inches long. Lar cylindrica] in the 8-rowed, and 
tapering in the 12-rowed, thus presenting the not uncommon circumstance of two 
‘kinds of corn grown customarily as one variety in the same field. The 8-rowed 
is of the type of No. 1852; the 12-rowed of the type of Early Dutton. Color,. 
copper-yellow ; cob white. Hight ears 8-rowed, seven ears 10-rowed, three ears 
12-rowed. 
*Some blue and slate flint kernels, and very many flint kernels strived with 
red. . 


1848. Canada (from P. Q.): 


Ears six to eight inches long. lEar-stalk medium to largish; ear tapering, 
scarcely rounded at tip, pointed at tip, which is thoroughly filled. Color, golden 
yellow ; cob, white. Two ears 8-rowed, six ears 10-rowed, nine ears 12-rowed, 
but the 8-rowed are of the Early Canada, cylindrical type. 

* Some slate-colored flint kernels. 

Identical with No. 1856. 


1849. Chinese Golden (Gregory) : 

Ears four to six inches long. EHar-stalk small, ear very strongly and evenly 
tapering, rounding completely to stalk and butt, and rather pointed toward 
tip; kernels very roundish. Color, golden yellow; cob, white. Four ears 12- 
rowed, six ears 14-rowed, nine ears 16-rowed, one ear 18-rowed. 
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* Some slate-colored flint kernels; one kernel appears to be a Dent in"structure, 
but not dented. A line of corneous matter at side barely discriminates from a 
Soft. | 

Resembles No. 1910 very closely, and probably identical. 


1850. Compton’s Early (Ferry): 

Ears seven to nine inches long. TEar-stalk medium large; ear tapering, round- 
ing but slightly at butt, but swollen toward butt and rounded at tip; kernels 
small. Color, golden yellow; cob, white, large. One ear 10-rowed, eight ears 
12-rowed, three ears 14-rowed. 

* Many slate-colored flint kernels. 


1851. Connecticut White (J. Gallup, Ct.): 


Ears six to eight inches long. Ear-stalk medium to small; ear cylindrical, ta- 
pering at lower fourth, a little rounded at tip; tip bluntly rounded, well capped; 
kernels large, shallow. One white ear, sixteen ears mostly yellow; cob, white. 
Sixteen ears 8-rowed, one ear 12-rowed. . 

* Some slate-flint kernels; very many yellow kernels. 


1852. Choice Eight-rowed Yellow (Thorburn): 


Ears six to nine inches long. Ear-stalk small; ear cylindrical, but tapering at 
the lower third, and swollen at butt by the addition of irregular kernels; slen- 
der. Color, bright golden yellow; white cob. Seventeen ears 8-rowed, two ears 
10-rowed. 

* No hybridization observable. 


1853. Forty Days Early (Gregory) : 
Ears four to six and one-half inches long. Ear-stalk small; ear cylindrical, 
but liable to taper through openness between pairs of rows toward butt. Color, 


white ; cob, white. Sixteen ears 8-rowed, one ear 10-rowed, one ear 12-rowed. 
* Many yellow flint, a few slate, blackish and pink-striped flint kernels. 


1854.. Improved Harly Canada (Gregory): 


Ears six to eight and one-half inches long. TEar-stalk small to medium; ear 
cylindrical, rounded, compressed at butt, bluntly rounded at tip, a little pointed 
at lower fourth. Golden yellow; cob, small, white. Thirteen ears 8-rowed, one 
ear 10-rowed. 

* No appearance of hybridization. 

Answers exactly to the Waushakum, No. 1865. 


1855. King Phillip (Vaughan): 


Ears six and one-half to nine and one-half inches long. Color, copper yellow, 
and ears answering in every other respect to 1854. Sixteen ears 8-rowed, one ear 
10-rowed, two ears 12-rowed. 

* No appearance of hybridization. 


1856. Landreth’s Earliest Yellow (Landreth) : 


Kars seven to ten and one-half inches long. Identical with No. 1848. Hight 
ears 8-rowed, four ears 10-rowed, two ears 12-rowed. 
* No appearance of hybridization. 


1857. Longfellow (Gregory): 


Ears six to nine inches long. LEar-stalk medium small; ear rather open at 
butt, which gives a slight tapering, otherwise the description the same as of the 
Waushakum, No. 1865, except a slightly larger ear. Fifteen ears, all 8-rowed. ~ 

* No appearance of hybridization. 


1858. Orange Flint (Thorburn): 


Ears four to nine and one-half inches long. Except a slightly larger kernel, 
similar to Waushakum, No. 1865, and seems to be the same as Golden Dew-drop 
(Thorb.), as grown on station plats. Fifteen ears 8-rowed. 

* No appearance of hybridization. 


1859. Rhode Island White Cap (J. Gallup, Ct.) 
Ears four to six inches long. Ear-stalk small; ear cylindrical; rounded 
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slightly at butt, abruptly capped at tip ; ear apt to be slightly curved. Color, 
white; cob, white. ‘Twenty-three ears 8-rowed ; one ear 10-rowed. 
* Some few yellow flint kernels, and occasionally a purplish flint kernel. 


1860. Rural Thoroughbred (Gregory): 


Ears six to twelve inches long. Har-stalk medium to largish; ear cylindrical 
type, but tapering always through the great openness always found between the 
pairs ofrows, which give a coarse appearance to the ear. Scarcely rounded at 
. butt, not filling at tip. Color, white; cob, white. Twenty ears 8-rowed, but of 
these but seven had kernels, 

* Very many yellow flint kernels. 


1861. Sanford (Gregory): 


Ears four to ten inches long. THar-stalk smallish ; ear cylindrical in type, but 
usually tapering through added kernels toward butt, where it rounds slightly ; 
abruptly rounded at tip, which does not fill, Kernels white on summit; horny 
white below ; cob, white. Seventeen ears 8-rowed; one ear 10-rowed. 

* Some yellow flint kernels. 


1862. Topover (from Nantucket): 


‘Ears six and one-half to eight and one-half inches long. Har-stalk very small; 
not as large as a.pipe-stem, and set in a hollow, caused by the rounding of the 
kernels at butt ; butt and tip rounded alike, so as to be difficult to discriminate 
at first sight when the stalk is broken off; ear cylindrical; kernels rounded at 
summitt, closely compressed at sides; golden yellow, with a scarcely lighter 
. Shade at summit; cob, white. Fifteen ears 8-rowed ; two ears 10-rowed. A 
wonderfully distinct and remarkable variety. 

* No appearance of hybridization. 


1863. Waushakum (Gregory): 
Ears seven to eight and one-half inches long. Fourteen ears 8-rowed. 


1864. Waushakum (Home seed): 
Kars seven to ten inches long. Sixteen ears 8-rowed. 


1865. Waushakum. Harvested at edible maturity (Station): 


HKars six to nine inches long. Nineteen ears 8-rowed. 

The same description to Nos. 1863, 1866 and 1865. Ear-stalk small to medium; 
ear cylindrical ; rather compressed toward butt, tapering slightly in lower fourth, 
well capped at tip. Color, golden yellow ; cob, white. 

* No appearance of hybridization. 


1866. Dark red seed from Eight-rowed purple (Station): 


Ears seven to nine and one-half inches long. Ear-stalk medium small ; ear 
slender ; cylindrical but swollen at butt; well covered at tip. Hight dark purple 
red ears with red cob, eight orange yellow ears with white cob. Five ears 8-rowed 
and three ears 10-rowed of the red, and nine ears 8-rowed of the yellow. 

* No hybridization apparent on red ears. White and slate-colored flint kernels 
in the yellow ears. 


1867. Slate-colored flint from ears of Golden Sweet (Station) : 


Kars four and one-half to nine inches long. LEar-stalk small, ears tapering ; 
scarcely rounded at butt; rather pointed toward tip. Color exceedingly mixed. 
Cob, white. Nineteen ears 8-rowed ; two ears 10-rowed; one ear 12-rowed. 

* Yellow, white, yellow red striped, white red striped, slate, purple, olive, 
greenish and blackish flint kernels; white, red, yellow and black sweet kernels ; 
all the colors occurring in several shades. 


1868. Flinty kernels from Sibley’s Pride of the North dent (Station) : 


Kars four to seven inches long. Sixteen flint ears, of which ten ears are 8- 
rowed ; six ears 10-rowed ; five dent ears, of which one ear is 8-rowed ; two ears 
10-rowed ; two ears 12-rowed The flint ears correspond to Waushakum Flint ; 
the dent ears to Sibley’s Pride of the North. 

* A very few purplish dent kernels on dent ears; a very few slate-colored flint 
kernels on flint ears. One flint ear has indented kernels, but the structure @ that 
of a flint. 
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1869. Waushakum, (Station seed grown in rows with other kinds in 1883): 


Ears six to nine and one-half inches long. Twenty ears 8-rowed. The de- 
scription same as for No. 1865. 

* Some very few slate-colored flint kernels. One ear red orange, of the color 
of King Philip, but a lighter shade. 


1870. Waushakum (Station, grown with other varieties for two years): 


Ears six to nine incheslong. Twenty-four ears 8-rowed. Description same as 
for No. 1865. 
* Some few white kernels on some ears. Otherwise no marks of hybridization. 


a 


1871. Yellow flint from early 8-rowed sweet ear (Station): 


Three dent ears five and one-half to six inches long; one rice pop ear three 
inches long; three pearl pop ears six to six and a half inches long; sixteen flint 
ears four to nine inches long. The dent ears are all Adams Early except the color 
is yellow. The Rice pop is yellow, many-rowed and on type, or cone formed. The 
~ pearl pop ears are yellowish, many-rowed and on type. The Flint ears are all of 
the type of the White Flint No. 7, page 46 of Second Annual Report of the New 
York Agricultural Experiment Station, except in being yellow. 

* Quite a number of yellow sweet kernels on the dent ears. Some white sweet 
kernels of rice type on the Rice pop ear. Some few slate-colored pearl pop and 
quite a few sweet pearl pop kernels, and orange flint of the Pearl pop ears. A 
few orange, white, slate and black flint kernels on the flint ears; some ears nearly 
free from a mixture. 


1872. Yellow flint from a sweet Amber Rice pop ear (Station): 


Fifteen flint ears five to eight inches long, and eight to 12-rowed; five rice pop 
ears four to six inches long and many-rowed. The flint ears of Early Dutton 
~ type, even the 8-rowed, which became 12-rowed towards butt. Color, orange yel- 
low. The Rice pop ears all on type. > 

* One flint ear with slate and white flint, and white and black sweet kernels, 


~~ allin small numbers. The fourteen remaining flint ears show no indication of 


hybridization. ‘The pop ears have a few purplish and slate rice pop kernels, 


DENT CORNS. 


1873. Adams’ Early (Gregory): 


Kars three to six inches long, Har stalk small; ear very slightly tapering in 
upper part, but strongly below, rounding at butt. Color, white; cob, white. One 
ear 10-rowed, thirteen ears 12- rowed, one ear 16 rowed. 

* Some very few purple dent kernels, 


1874. Benton Dent (Station): 


Kars five to nine and one-half inches long. Ear-stalk medium; ear cylindrical 
in upper part, pointing a little in the lower fourth. A strong tendency to open- 
ness between the pairs of rows, and the section of the ear squarish. Kernels 
very broad. Color, light yellow; cob, white. Fourteen ears 8-rowed. 

* But one ear off type, this one with small ear-stalk, rounding at butt, and 
- mostly flint, there being some few indented kernels, barely of the structure of | a 
dent. Otherwise than this no hybridization to be detected. 


1875. Blount’s Prolific (Gregory): 


_ Kars four to eight inches long. Ear-stalk smallish; ear cylindrical; a deep 
more or less broad sulcus hetween the rows which show a tendency towards ar- 
rangement in pairs. Color of kernels, white on summit, horny white below; cob, 
white. Nine ears 10-rowed, three ears 12-rowed. 

* Some few yellow dent kernels. 


1876. Chester County Mammoth (Gregory) : 


Kars six to eight inches long. EHar-stalk small; ear slightly tapering, rcunded ! 


strongly at butt; a rather deep but narrow sulcus between the rows. Kernels 
yellow on summit, orange below; cob, reddish. Sixteen to 18-rowed. 

i No hybridization apparent. 
1877. ° Chester County Mammoth (Ferry): 
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Ears five to eight inches long. One ear 14-rowed, three ears 16-rowed, one ear 
18-rowed. Description identical with No. 1876. 
* No hybridization apparent, 


1878. Cloud’s Early Mammoth Chester (Landreth). 


Ears four to eight inches long. Eighteen to 20-rowed. No Cifference percept- 
ible between this and Nos. 1876 and 1877. 
*No hybridization apparent. 


1879. Hundred Day (Gregory) : 


Ears four to eight inches long. Some ears are the Wisconsin Yellow of 
Vaughan, other ears are larger, with a broader sulcus between the rows, and 
larger ear stalk. Color, yellow-orange ; cob, red... Four ears 12-rowed, three ears 
14-rowed, three ears 16-rowed, three ears 18-rowed, one ear 20-rowed. 

* Some white dent kernels. 


1880. Little Red Cob (Sibley) : 
October 14; too unripe for preservation or description. 


1881. Maryland White Gourd Seed (Landreth). 


Ears four to seven inches long. Ear-stalk small; ear slightly tapering, round- 
ing strongly at butt, evenly at tip, which is not filled. Color, white, on summit, 
horny-white on lower part of kernel. Sixteen to 18-rowed. 

.* Some few kernels yellowish-white dent on tip, yellowish-orange below; ~ 
occasionally a few purple stripes on the white kernels. 


1882. Queen of the Prairie (Gregory) : 


Ears four to six inches long. Ear-stalk small; ear slightly tapering, well 
rounded at butt, a little pointed at tip, which is uncovered. Color, yellowish- 
érange; cob,reddish. Two forms of ear, the one with deep, thin kernels, flat on 
top, the true type; the other with thick rounded kernels, with a dimple, the 
sulci between rows quite prominent. Fourteen to 18-rowed. 

* Some few white dent kernels. 


1888. Rural Union (Rural New Yorker) : 


Ears three to eight inches long. Cob, red ; otherwise the same description ap- 
plies as for Benton Dent, No. 1874. Twelve ears 8-rowed, two ears 10-rowed. 

* The ears vary considerably in color, some being orange-yellow on summit of 
kernel, and deep, horny-orange below; others yellowish-white on summit, and 
horny-orange below ; some reddisli-white on top, and horny-buff below, etc., etc. 
Otherwise no hybridization apparent. 


1884. Sibley’s Pride of the North (Gregory). 


Ears four to seven and one-half inches long. Two forms of ears, the one like 
Queen of the Prairie, true type, No. 1882, the other with “a pronounced sulcus, 
The two numbers 1882 and 1884 produced the same kind of ears as if mixed seed 


of the two had been used in each case. 


& 


*Some few white dent kernels. 


1885. White dent kernels from unhusked ear of pod corn; the ear had white, 
sweet kernels, and was grown from a red.ear of pod corn. 


Ears five tonine inches long. “Five red dent, unhusked ears, with red cob ; five 
white dent unhusked ears, with red cob, and one yellow fiint ear, with white cob. 
The dent ears like those grown in 1882 and 1883 from pod corn. The flint ears, 
Early Dutton. 

*Red, sweet, kernels, on red ears; white, sweet, and yellow dent on the 
white ears, white sweet and white flint on the flint ear. 


1886. White dent kernels from a white, sweet ear, from unhusked ear of pod 
corn (Station) : 

Nine white, dent ears, five to eight inches long, one husked ear, four inches 
long. Hight ears tapering, resembling the dent ears of No. 1885 ; one ear resem- 
bles Blount’s Prolific 10-rowed ; the husked ear cone form, long husks. Cob, red, 
on eight of the nine dent ears, white on the Blount’s Prolific. 

* White sweet kernels on all the ears, and red-striped and golden sweet, and 
red-striped dent on the one Blount’s Prolific ear. 
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1887. Dent-like kernels from Waushakum. Those kernels that were cut were 
flint in structure, but the corneous matter so thin at top of kernel as to admit of 
indentation (Station) : 

Eleven dent ears, four to six inches long. One ear 10-rowed, five ears 12- 
rowed, three ears 14-rowed, two ears 16-rowed. Five flint ears, six to eight 
inches long. One ear 8- rowed, three ears 10-rowed, one ear 12-rowed. ‘The dent 
ears all of Adams’ Early form, but yellow. The flint ears all‘Waushakum. 

*On the dent ears an occasional purple dent kernel ; no other mark of hybrid- 
ization. On the flint ears a few kernels with summit of a different and lighter 
shade of orange, and slightly indented, true dents in structure, 


1888. Dent, seed from Stowell’s Evergreen Sweet (Station) : 


(Stowell’s Evergreen had last year a few yellow and white indented kernels. 
A later examination shows that some of these supposed dents were of the Soft 
corn structure.) 

Nine Dent and Soft ears four to nine inches long. Five ears 12-rowed, three 
ears 14-rowed, one ear 16-rowed. Six flint ears four.to seven inches long, one 
ear 10-rowed, 2 ears 12-rowed, one ear 14-rowed, one ear 16-rowed, one ear 18- 
rowed. One ear Soft Pearl Pop four inches long, 16-rowed. One ear Rice Pop 
four inches long, 16-rowed. 

Of the eight ears reserved for a more thorough examination, two so-called 
dents proved to be-12-rowed Tuscarora; one ear was white dent of the Pod corn 
type; one Reddish Dent, same type; one ear soft corn of the 12-rowed Mandan . 
type; one ear White Pearl Pop; one ear Rice: Pop; one ear Soft White Pearl 
Pop. 

¥On the Tuscarora ears, sweet kernels and some few purple-striped soft and a 
few yellow soft kernels. On the White Dent a few white sweet and yellow soft 
kernels, and more white soft kernels. On the Reddish Dent ear some orange 
sweet kernels. On the Mandan ear some white sweet and yellow soft kernels.. 
On the Pearl Pop ear some white sweet and yellow pop kernels. On the Rice 
Pop ear some white sweet kernels. On the Soft Pearl Pop ear some yellow, 
rice-like soft pop and yellow sweet kernels. 


SOFT CORNS. 
1889. Mandan or Squaw (Station) : a 


Kars three to seven inches long. Ear-stalk medium; ear nearly cylindrical, 
or tapering through added rows at butt; some ears all flint, others all soft. 
Color, mixed; cob, white. Hars 10 to 12-rowed, but mostly too irregular for ac- 54 
curate count. 

* No appearance of flint kernels on the soft, or soft kernels on the flint ears, 
but careful cutting of many kernels develops:some flint kernels on the soft ears; 
blue, slate and purplish kernels common, white predominating, and many yellow. 


1890. Red River (seed from Manitoba in 1882, Ontario in 1883) : 


Ears four to five and one-half inches long. Ear-stalk small; ear cylindrical, 
not rounded at butt, rather blunt at tip; kernels not compressed, almost spaced, 
yet not loose on the cob. Color, white; cob, white. 

* On some ears, purple, blue, yellow, mottled and red-splashed white soft cont 
nels. No flint or sweet. 


1891. Tuscarora (Henderson) : 


Kars four to nine inches long. EHar-stalk rather large; ear cylindrical in type, 
but tapering, in fact, through openness between pairs of rows at butt; kernel 
broad, often slightly indented, not filling well at tip. Color, white; cob, red. 
Nineteen ears 8-rowed. 

* Some few yellow and white purple-lined, and a very few parpte soft kernels. 


1892, Tuscarora (Landreth): : 


tare six to nine inches long. Seventeen ears 8-rowed, two ears 10-rowed. 
Same description as No. 1891. 
* Some few yellow, blue, blue purple-lined and white purple-lined soft kernels. 


1893. Tuscarora (Station): 


Ears four to nine inches long. Fourteen ears 8-rowed, two ears 10-rowed, five 
ears 12-rowed; the 8 and 10-rowed all Tuscarora type, mostly white kernelled ; 
the 12-rowed, reddish-kerneled flint of the Early Dutton type, but shorter. 


See ee ee a 
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*The Tuscarora type ears have yellow, blue and purple soft kernels. The 
flint ears have pink and reddish and brownish kernels intermixed so as give a uni- 
form color to the ear through their blending, and sweet and soft kernels of the 
same color, oe 


1894. Znni Blue (F. H. Cushing, Zuni Indians) ‘ 


Ears seven to twelve inches long. Ear-stalk smallish; ear slightly tapering, 
rounding at summit, not well filled at tip. Color, blue; cob, white. Four ears 
14-rowed, three ears 16-rowed, one ear 18-rowed. Some kernels indented. 

*Some light purplish, yellow and white soft kernels. Some of the kernels 
have a sensible yet small quantity of corneous matter on the sides, and yet the 
seed was all soft. 


1895. Zuni Black (Cushing): 


Kars five to ten inches long? Ear-stalk small; ear tapering, rounding at butt, 
tapering cleanly to well-filled tip. Fourteen black-purple ears, with fine purple 
cobs, two blue ears, with white cob. In the purple-black ears the kernels poly- 
gonal through pressure, the sides not parallel in the same plane, the chit very 
large. The blue.ears correspond with No. 1894. Three ears 12-rowed, six ears 
14 rowed, five ears 16-rowed, two ears 18-rowed. 

* No hybridization apparent in the black ears. In the blue ears, white, yellow, 
purple and variously striped soft kernels. 


1896. Zuni Purple (Cushing) : 


Ears four to eight inches long. Ear-stalk small; two forms of ears. The one 
like No. 1895, the other fusiform, that is tapering from a point at the upper third 
towards the butt, and towards the tip. Kernels rounded at butt. The ears show 
several forms of coloring. Some ears glossy lemon. yellow, with a few purple 
and slate kernels, some red kernelled throughout, some blackish purple. Cob, 
purple on the purple ears, white on the others. 

_ * Colors very mixed in all but the red and purple ears, all soft kernelled. - 


1897. Zuni White (Cushing): 


Ears six to nine inches long. Ear-stalk small. Two forms of ears; the one 
fusiform as in No, 1896, the other tapering as in 1895. Three ears 12-rowed, 
three ears 14-rowed, six ears 16-rowed, one ear 18-rowed, one ear 20-rowed., 

* The pink purple ears, seven in number, have cobs faintly tinged with pur- 
ple, and show no mixture save an occasional darker purple kernel. The white 
ears are also seven in number; some are purple tinged, with white and slate- 
colored soft kennels, others are white, and have purple, slate, yellow and speckled 
kernels of soft corn. 


1898. Zuni White, purple speckled (Cushing): 


' Kars four to eight inches long. Two forms of ears; the oné nearly cylindrical 
scarcely rounded at butt, 12-rowed, with medium ear-stalk; the other tapering 
towards butt and tip as in No, 1896, and rounded at butt, the ear-stalk small. 
Color variable, white predominating in some ears, blue and deep purple in others; 
cob, white. Twelve to 16-rowed. 

* Kernels all soft, speckled kernels very abundant, usually purple on white 
ground, but various shades of purple, blue, yellow, and pink are to be found, as 
well as pure white. 


1899. Zuni Yellow (Cushing) : 


Fars four to nine inches long. FEar-stalk smallish. Two types of ears, the one 
tapering towards butt and towards tip, the other tapering from butt, the first 
rounded-at butt, the latter not rounding, or but very slightly. Color, yellow; 
cob, white. Two ears 12-rowed, six ears 14-rowed, ten years 16-rowed, one ear 
18-rowed, one ear 20-rowed. ; 

* A few slate, white and purple soft kernels. 


1900. Mandan or Squaw; reddish brown flint kernels (Station): 
Fars four to seven inches long. Ear-stalk smallish; ears cylindrical, scarcely 
rounded at tip, all on type, Colors, various, some red-brown ears, other ears 


mostly blue. 
* The red ears apparently all flint, and no mixture of colors of kernels. The 
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blue ears have soft, flint and sweet aoicie, the colors yellow, white, and blue 
flint, blue and white soft, and white and black sweet. 


1901. Mandan or Squaw. . Pink flint kernels (Station): 


Kars four to eight inches long, same style as No. 1900, but apparently all flint. 


Chocolate pink the most abundant color, but ears covered with kernels of var- 
ious colors, except the bright red, which are of uniform color throughout, 
* No hybridization other than the colors to be observed. 


1902. Mandan or Squaw. Red flint kernels (Station) :. 


Ears three to seven inches long. Eleven 8-rowed ears, mostly yellow, all flint 
and of the type of Early Canada; nine ears 10-rowed, and of the Mandan type, 
* but all flint. 

* One red ear has one deep red kernel with a distinct white cap, which extends 
about one-third of the way down, sharply defined. One ear has kernels white on 
the chit side, red on the reverse, the tip showing the red and white in halves; 
some sweet kernels also of thesame description. The remaining ears s have slate, 
white, purple and yellow kernels, mostly flint, but some soft. 


1903. Mandan or Squaw. White flint kernels (Station): 


Ears five to seven inches long. Some ears copper yellow, others yellow and 
white, all flint and of King Philip or Early Canada type; cob, white. Thirteen 
ears 8-rowed, five ears 10-rowed. 


* Some white, purple and black sweet kernels, some purple slate, white and 


yellow flint kernéls. 


1904. Mandan orSquaw. Yellow flint kernels (Station): 

Kars five to nine inches long, and all of the Canada and Early Canada type, 
-mostlv yellow. Cob, white. Eleven ears 8-rowed ; three ears 10-rowed. 

* White, slate, copper-stained, purple and mottled flint kernels, white and yel- 
low sweet kernels, and variously colored kernels of soft on some ears, but not on 
others. 


POD-CORN 


1905. Flat Dent (J. W. N., Camden, N. J.) 

Ten-podded ears, four of which were 8-rowed and: six were 10-rowed. Nine 
unpodded ears, four of which were 8-rowed, and five were 10-rowed. Har-stalk 
medium for a pod; ear tapering a little ; heavily husked. - The unpodded ears of 
Blount’s Prolific type. 

* No hybridization observed. 


1906.. White Dent (J. W. N., Camden, N. J.) 

Ten ears podded, nine ears unpodded. Three of the podded ears slender, 
cylindrical in upper portion, tapering in lower ; five to six inches long; closely 
and thinly podded ; quite ripe; seven-podded ears, strongly tapering or cone 
form ; four to six inches long; long husks; very unripe. The nine unpodded 
ears resembled Blount’s Prolific, 

* No hybridization apparent. j 


Nos. 1905 and 1906 came from J. W. N., Camden, N. J., and said to have ‘ap- 
peared spontaneously in a crop of Blount’ s Prolific. 


1907. Yellow dent from husked ear of a yellow dent pod (Station): 


Ears four to six inches long. EHar-stalk small; ears cone-shaped, with long 
husks. Very unripe. 
* Not examined for hybridization on account ofthe husks. 


1908. Red dent from unhusked red dent ear of pod corn (Station) : 


Sixteen unhusked red ears, five to seven inches long - one red husked ear two. 


and one-half inches long. All the ears of the type of eh seed. 
* No appearance of hybridization. 
1909. White flinty dent (J. W. N., Camden, N. J.) 


Ears three to eight inches long. Four-podded ears, very unripe. Nine un- 
podded, but will answer to keep; nine unpodded, but below edible condition. 
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Eight to 10-rowed. The unpodded ears are Blount’s Prolific in appearance; the 
podded ears are very white husked; irregularly rowed ; lightly but closely 
husked kernels, resembling Blount’s Prolific as closely as could be expected from 
a podded ear ; same origin as Nos. 1905 and 1906. : 

* No hybridization detected. 


AFRICAN CORN. 


1910. Maize from Africa, A. Flint seed. (Landreth.) 


Ears five to seven inches long. Small to medium ear-stalk ; ear strongly taper- 
ing ; rounded at butt ; rather pointed at tip. Color, golden orange; cob, white. 
Appears identical with Chinese Golden, No, 1849. Many-rowed. 

* No appearance of hybridization. 


1911. Maize from Africa, HE, I. Flint seed (Landreth): 


Kars three to six inches long. Resembles Chinese Golden, No. 1849, in general 
shape, but the color is a duller orange. ‘lwo forms of ear, one to which the de- 
scription of No. 1910 applies; the other with a stronger rounding at butt ;a sulcus 
between the rows and a minute sharp, stiff spine at the point of insertion of the 
silk, like rice pop, but the kernel fall on top; light orange on top ; deep orange 
below, anda dent by structure. Six ears 12-rowed ; four ears 14-rowed ; two ears 
16-rowed ; one ear 18-rowed; cob, white. 

* A very few white and slate black flint kernels. 


1912. Maize from Africa, E. 2. Flint kernels (Landreth) : 
Ears four to seven inches long; many-rowed; cob, white. Corresponds in - 

description to No. 1910, but the ears white instead of orange yellow. 
* Some yellow flint kernels. ; 


1913. Maize from Africa, E. 3. Flint seed (Landreth) : 

Ears three to seven inches long. Three forms of ears. One flint, resembling 
No: 1910; another dent of similar form; the third a dent, slightly tapering; 
rounded at butt to small ear-stalk } a pronounced sulcus between the rows, and a 
very small, sharp stiff spine to each flat kernel ; cob, white. 

* No hybridization apparent ; the earsall being of one form and color of kernel. 


MISCELLANEOUS. 


1914. Dent corn from Dakota (a visitor). 

Ears six to seven and one-half inches long. Description same as Benton Dent, 
No. 1874, except cob light-yellow above, dark-orange below, or whitish on sum- 
mit, and orange below. 

* No appearance of hybridization, except in color, as noted. 


Pop CoRNS. 


1915. Dwarf Golden (Gregory): 

Kars two to four and one-half inches long. Har-stalk small; ear slightly taper- 
ing, rounding evenly and strongly at butt and tip. Beautiful bright golden orange 
color; cob, white; twelve or more rowed, often irregular, 

* No appearance of hybridization. 

1916. Egyptian pop (Gregory): 

Kars four to seven inches Jong. Har-stalk small; ears strongly tapering, round- 

ing strongly at butt.. Kernels sharp-pointed, rice shape, all corneous matter and 


chit. Color, pure translucent white ; cob. white. Many-rowed. 
* No appearance of hybridization. 


1917. Golden Pop (Gold): 

Ears three-quarters of an inch to two inches long. EHar-stalk small. The short 
ears oval, the larger ones evenly rounded at butt and tip. Color bright golden- 
orange ; cob, white; kernels roundish. Ten to 14-rowed. 

* No appearance of hybridization. 
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MISCELLANEOUS. 


1918. Golden Dew Drop Flint (Ferry): 


Ears six to nine inches long. Ear-stalk medium; ears cylindrical, but swollen 
slightly at butt, and pointed towards tip third, slender. Color, golden orange ; 
cob, white. Eighteen ears 8-rowed. 

*One slate flint kernel. 


1919. Japanese Striped (Vaughan) : 


Ears three to three and one-half inches long. EHar-stalk small; ear somewhat 
_ fusiform, rounding from the center toward butt and tip. Kernels orange-white 
on top, orange below, roundish. A very light flint by structure, and can be 
classed as intermediate between flint and dent, but kernels not dented. Very 
late. Cob, white. Twelve to 16-rowed. 

* No appearance of hybridization. 


Pop CoRNS. 


1920. Nonpareil pop (Gregory): 


Ears four and one-half to seven and one- half iuches long. Har-stalk small to 
medium ; ears cylindrical, but often swollen toward butt, and pointed toward tip, 
very slender, evenly kernelled. Color, white; cob, white. The kernels usually 
show a narrow band of visible starch upon section. Twenty-five ears 8-rowed, 
four ears 10-rowed. 

* Some golden-yellow kernels. 


1921. Siver-laced Pop (Gregory): 


Kars four to six inches long. LHar-stalk small; ear slightly tapering, rounded 
a little, but distinctly at butt; rows straight, usually not filling well at tip. 
Color, silvery-white ; cob, white. Twelve to 16-rowed. 

* Some few yellow kernels. 


1922. Amber Rice Pop (Station) : 


Eleven flint or common pop ears, four to seven inches long; seven Rice pop 
ears, four to seven inches long ; seven Pearl pop ears, three to five and one-half 
inches long. The flint ears 12 or more-rowed; tapering, swollen at butt, the type 
of Early Dutton, but smaller. Kernels the size of No. 1920 or slightly larger, of 
fliut structure, but the corneous matter strongly developed. Color, light-yellow. 
The Rice pop ears are many-rowed, amber color, tapering toward cone form, 
rounded strongly at butt, and of a light-yellow color ; cob, white. 

* Some white kernels of the type on all the ears. 


1923. Common White Pop (Station) ; Nonpareil (of Gregory) : 


Ears four to seven inches long. . Four red ears, the rest amber and yellow. 

Ears cylindrical; the 8 and 10-rowed of Nonpareil type, the 12 and 14-rowed of 
Pearl pop or silver-laced type ; cob, white. Ear-stalk medium to small; five ears 
8-rowed, seven ears 10-rowed, twelve ears 12-rowed, two ears 14-rowed. 

* Some sweet, and white and yellow pop, about evenly mixed, in all but the 
red ears. 


_ 1924. Golden Pop (Gold) : 
Same as 1917. But one plant vegetated, and no records kept at harvest. 


1925. Pale-red Pearl Pop (Station) : 


Ears four to five and one-half inches long. Seventeen red pearl pop ears, and 
sixteen white pearl pop ears; the cobs red tinted on the red, white on the 
white ears. Ears very slightly tapering, rounded at butt, and at tip, ear- 
stalk small. Kernels very deep, small surfaced and sorely, set, extremely corne- 
ous and hard. Color, pearly. 

* No hybridization on the red ears; some yellow kernels on the white ears, and 
some kernels with dead, white tops, ‘all of type. 


1926. Purple Rice from buff-red Rice (Station) : 


Kars two to six inches long. Six red rice pop ears, many-rowed, and red-tinted 
cobs ; five red common pop ears, 8-rowed, and with red-tinted cobs; thirteen 
Amber rice pop ears, many-rowed, and with white cob. The rice pop ears all on 
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type, small-stalked, strongly tapering, strongly rounding at butt, and rice- 
kernelled. Color, pearly. The red common pop have all cylindrical ears, swol- 
len at butt, through irregular addition of kernels. Amber rice all of the same 
pattern as the Red rice pop. 

* No hybridization to be noted on most of the ears. On one poor, red ear, not 
counted in the crop, a few red, sweet kernels ; on another a few dark-yellow ker- 
nels of the type of the rest of the kernels on the ear. 


1927. Small White Pearl from Reddish-blush Pearl (Station) : ; 


Kars three to five inches long. Har-stalk small; ears cylindrical or but very 
slightly tapering, rounding at butt, a little pointed at tip, which does not fill well. 
Kernels very deep, mosaic like, and handsome. ‘Two ears red pearl, four blush 


- pearl, and thirty-two white pearl. Cob, red-tinged to the reddish ears; many- 


rowed. 
* An occasional yellow year] kernel in the white and blush ears. 


1928. White Pearl Pop (Station) : 


Ears three to five inches long. Ear-stalk small, ears cylindrical, compressed 
and rounded at butt, rounded at tip. Kernels deep. Color, pearl-white ; cob, 
white ; many-rowed. 

* An occasional lemon-yellow kernel. 


1929. White Rice Pop from Amber red-tinged seed (Station) : 


Kighteen ears rice pop, three ears pearl pop. Some of the rice ears are buff, 
others red, others amber. The pearl pop ears amber-pearl, approaching common 
pop. All on type. 

* One slate pop kernel on a pearl pop ear. A few dented rice pop kernels, soft 
in structure, on an amber rice pop ear. A few red, sweet rice kernels on a red 


rice pop ear. 


1930. Yellow kernels from New England Pop (Station) : 


Kars three to nine inches long. One ear red pearl, tweny-two ears New Eng- 
land pop. _The red pearl on type, as also the New England, whose color is yel- 
low ; cob, white. 

* Some white kernels on New England pop. 


MISCELLANEOUS. 
1991. White maize from Senegal (Landreth) : 
1992. Yellow maize from Senegal (Landreth) : 
1993. Red maize from Senegal (Landreth) : 
* Did not ripen sufficiently to harvest. 


Before discussing the cross-fertilization of maize, we must define 
our agricultural species, and note other circumstances, which neces- 
sarily affect our conclusions. 

Friint Corn, that agricultural species in which the split kernel 
shows three structures, the chit, visible starch, and corneous matter 
surrounding, — ? 

Dent Corn, that agricultural species in which the split kernel 
shows the chit, visible starch, extending to the summit, and corneous 
matter upon the sides. 

Sorr Corn, that agricultural species in which the split kernel shows 
only the chit and visible starch, the corneous matter being absent. 

Por Cory, that agricultural species in which the split kernel shows 
only the chit and corneous matter, or a very fine line of visible 
starch enclosing the chit. : 
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Sweer Corn, that agricultural species in which a section shows 
only the chit and the corneous matter, this latter translucent and 
horny appearing. 

Flint kernels cannot always be recognized by their external ap- 
pearance. They may, through the thinness of the corneous matter 
at the summit, become dimpled through the shrinkage of the in- 
terior in ripening, and the bending in of the thin, corneous summit. 
They may also readily be confounded with the Softs, especially when 
both occur on the same ear. A cross-section, however, will always 
discriminate. 

Dent kernels often appear flinty, but in these cases the corneous - 
matter at the sides curves forward so as to nearly include the starchy 
interior, especially in the strongly arched terminal kernels of a cob, 
but in these cases a section will usually indicate a point at which 
the starchy interior approaches the surface.. Dent kernels may be 
of several kinds: in one the corneous matter at the face and back 
approach the summit so that the dent becomes a crease, the softer 
starchy interior shrinking within its hard boundary ; in the second 
kind the corneous matter is thinned on the front and back, and the 
dent becomes broadened ; in yet another the corneous matter may 
end at some distance from the snmmit, and thus produce a different 
sort of dent. | 

Soft corn kernels are of several types. ‘In the eight-rowed type a 
dent often appears, usually a crease, but sometimes a dimple. It is 
only by cross-section that the true type can be ascertained with cer- 
tainty. Another type of soft corn is the many-rowed, deep-kernelled, 
cone-formed. ‘The only samples of ears that I know of this type is 
the Mummy corn; the kernels of this resemble a dent, but are true 
softs. Other examples of this type may be found on ears of the 
Evergreen Sweet type as produced by cross-fertilization. 

Pop corns can only be certainly distinguished when they are of 
their true corneous type. At other times we must presume their 
recognition from the excess of corneous matter, and from their 
size. . : 

Sweet corn kernels admit of determination at sight. 

Of these types sweet and flint may appear occasionally in the 
same kernel, the division being distinctly marked as the front sweet, 
the back of the kernel flint. One instance of a soft on a flint ker- 
nel, the base of the kernel red flint, the tip capped with a white 
soft, the division line distinct ; and one case of a dent with the face 
sweet, the back dent, has been noted. 

It is often difficult to avoid error in describing kernels of current 
hybridization, as, not wishing to destroy the ears at once; we must 
judge of the character of the kernels by the eye, verifying by the 
use of the knife ina number of kernels, and if the verification is 
absolute in the tried instances, to assume that our judgment is cor- 
rect in the rest. With the best of care, however, some errors must 
occasionally occur from this source. 

A more frequent error is in comparing names rather than samples. 
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Thus Old Colony Sweet, obtained from Parker and Gannett in 
1884 was entirely different from the Old Colony Sweet of Breck ; so 
also Egyptian Sweet of Ferry from Egyptian Sweet of Gregory, and 
Egyptian of 1883 and Squantum of 1883 were also different from 
the varieties grown under the like name in 1884. In our later 
studies we described and arranged the sweet corn in a series of 
articles, which appeared in 1884, and, accepting these descriptions 
as accurate, our 1883 growing of sweet corn was defective in nam- 
ing; thus Squantum was not this variety at all; Egyptian was the 
Hight-rowed Early, of a late type, and Ne Plus Ultra was grown 
* from seed of Station growth, and undoubtedly hybridized. It is 
very probable. that other discrepancies of like character occurred, 
but which our knowledge of varieties did not enable us to recognize, 
and this may account in part for difference in results in the com- 
parison of the two years’ trials. 

The data we possess for our present study is that furnished by 
127 varieties growing together in one plat in 1883, and 134 varie- 
ties grown in like manner in 1884, the yields carefully studied ear 
by ear, and the observations noted at the time, and afterward veri- 
fied by sample ears selected for the purpose, and retained for further 
examination. 

Under our circumstances of planting, dees the pollen freely cireu- 
late throughout the plat? This is an important question for decision 
as upon it depends the value of negative observations. The flow 
of pollen is very uneven, both in commencement and continuance, 
one plant frequently blooming even eleven or twelve days before 
another plant of the same row, or even hill, and the duration of the 
bloom often extended, in some cases, far more than in others. Itis 
probable, therefore, that with the few exceptions of the very early 
and very late sorts, there might have been a free commingling of 
the pollen. That this was actually the case was evidenced by the 
effects produced by the test or *‘ witness ”’ varieties planted for this 
purpose. The Black Mexican Sweet, and the Blue Mandan or 
Squaw varieties furnish a color of kernel so distinct that its presence 
mixed with kernels of other corns can be safely recognized ; and 
this color and this kernel were found generally in the crops, irre- 
spective of distance from the “ witness” plants. We must there- 
fore believe that some plant of almost every variety had the oppor- 
tunity to cross with each other variety, if there was no resistance. 

There are two kinds of hybridization to be considered in the study 
of maize. One, the current fertilization, whereby the influence is 
shown by change of kernel, either in color or structure, the same 
year. The second is the hybridization which only shows itself in 
the crop grown from the crossed kernels, and which does not appear 
in the current crop. These two kinds must receive attention sepa- 
rately. 

We will divide our material into two divisions ; the one the ears 
grown from seed obtained from seedsmen, or presumably a named 
variety; the other, the seed obtained from hybridized samples, or 
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from a source which infers hybridization. First, we will offer the 
results of our study with named seed, or presumably little hybridized 
seed, which justifies the following statements in regard to current 
hybridization. 

Proposition 1. Under the conditions of ordinary seed, maize 
does not in general show the effects of current cross-fertilization, 
the exception beng the sweet corns, which exhibit the influence of 
current foreign pollen very readily. 


Frint Corn. — Ten varieties in 1883; no kernels of other agricul- 
tural species; 7. e. all flint.. Nineteen varieties in 1884; all flint 
kernels, with a possible exception of an obscure dent by structure 
in Chinese Golden, Greg. 


Denr Corn. — Twelve varieties in 1883, all kernels dent; eleven 
varieties in 1884; all dent. 


Sorr Corn. — One variety in 1883, and some flint kernels; nine 
varieties in: 1884, and all soft kernels. 


Por Corn. — One variety in 1883, all pop kernels; five varieties 
in 1884, and all pop kernels. 


Swerr Corn. — Twenty-seven varieties in 1883, of these twenty- 
four had flint kernels, and three were ali sweet; in 1884, thirty- 
five varieties, of these one all sweet; five had dent kernels, and 
twenty-nine had flint kernels. 


We are therefore justified in the conclusion. 
The next question is as to what is the effect of hybridization upon 
the crop of the succeeding year. 


Proposition 2. Lhe agricuitural species of corn have a strong 
tendency to resist cross-fertilization with each other, the average 
resistance im our trials being 66 per cent success ; 34 per cent farl- 
ure. The full significance of this can only be seen by examining 
our evidence in detail. 


We note here at the beginning that certain varieties appear to 


resist hybridization very strongly. In 1882, seed of Waushakum 


corn was planted alongside many other varieties, and exposed to 
hybridization from many sorts. No influence of the foreign pollen 
was observed in the crop. The next year, or 1883, seed from this 

lant was used ona half acre, which in turn, was greatly exposed to 
hybridization from over one bundred sorts. No influence of the 
foreign pollen, either of 1882 or 1883 was observed. In 1884, the 
same condition of things, the seed from last year’s crop being used. 
The 1884 crop was as purely on type as the home bred seed, which 
has been carefully bred in Massachusetts for a number of years. 
Per contra, one plat of Waushakum corn was alongside the Minne- 
sota Dent in 1882. In 1883, seeds from both plats’ yielded a crop 
of corn, partly Minnesota Dent, and partly Waushakum Flint, there 
being no intermediates. ; 
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The result gained from the use of seed grown under conditions 
that almost compelled hybridization, some being currently hybrid- 


ized kernels taken from ears of other agricultural species, is shown 
below : 4 


Fiint Corn. — In 1883, nine varieties of these three yielded flint 
and dent ears; one flint dent and soft ears; and five were flint 
ears ; In 1884, seventeen varieties, of which three produced flint 
and dent ears; one flint and pop; one flint, dent and pop; one 
flint and soft, and eleven all flint ears. 


Dent Corn. — In 1883, thirteen varieties; of these, four produced 
flint and dent ears; one swect and flint ears; and six gave all 
dent ears ; in 1884, ten varieties, three yielding dent and flint ears ; 
one dent flint soft and pop ears, and six producing dent ears only. 


‘Sorr Corn. — In 1883, six varieties, all yielding soft ears; in 1884, 
two varieties, both yielding flint and soft ears, 


Pop Corn. — In 1883, nineteen varieties, of these, seven produced 
pop and flint ears ; twelve yielded all pop; in 1884, eight varie- 
ties, one of which yielded pop and flint, and seven all pop ears. 


Sweer Corn. — In 1883, five varieties, two of which yielded pop - 
and flint ears; one the pop ear, and two sweet ears; in 1884 ten 
varieties, all produced sweet ears. 

The summary of these observations are : 


26 Flint cross-breds produced 16 times their own species. 
23 Dent cross-breds produced 12 times their own species. 
8 Soft cross-breds produced 6 times their own species. 
27 Pop cross-breds produced 19 times their own species. 
15 Sweet cross-breds produced 12 times their own species. 


Proposition 3. Cross-bred corn has a greater tendency to cur- 
rent cross-fertilization than purely bred corn, on the face of our 
evidence. 


There‘is one peculiarity of this cross-bred seed which is worthy 
of mention, and this is that the progeny of these cross-bred seed 
show a stronger tendency toward receiving current cross-fertilization 
than pure seed, thus: 


Fuint Corn. — In 1883, nine varieties, one of which had flint and 
dent kernels, and eight all flint; in 1884, fourteen varieties, of 
_these three had sweet and flint kernels; two had flint and dent 
kernels, two had soft, flint and sweet kernels, two had flint, sweet 
and pop kernels, and five all flint kernels. 


Dent Corn. — In 1883, thirteen varieties, one of which produced 
sweet, dent and flint kernels, and twelve all dent kernels ; in 1884, 
six varieties, of which one had flint and dent; one had sweet and ~ 
dent ; one had sweet, soft and pop kernels; one had sweet, flint- 
and dent ; and two had all dent kernels. 
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Sorr Corn. — In 1883, six varieties, of which six produced soft 
and flint kernels; in 1884, two varieties, of which one had soft 
and flint kernels, and one had soft, flint and sweet. 

Por Corn. — In 1888, nineteen varieties, of which seven had pop 
and sweet kernels ; one sweet, pop and flint, and eleven all pop 
kernels ; in 1884, eight varieties, of which two had sweet and pop 


kernels; one had sweet, soft and pop, and five had all pop kernels. 


Sweet Corn. — In 1883, five varieties, of which one had sweet and 
flint kernels; three sweet and pop, and one had sweet, flint and 
pop; in 1884, ten varieties, of which four produced sweet and 
dent kernels; four produced sweet and flint; one sweet and pop, 
and one sweet, flint and pop kernels. 


Summarizing the number of varieties of presumed pure seed and 
presumed hybridized seed, and expressing the number of yields in 
which there was no mixture of kernels of different agricultural 


species, we have: 


Presumed Presumed 
pure seed hybridized seed 
yielded. yielded. 
~ 29 Flint corns 20 times pure. 23 Flint corns 13 times pure. 
23 Dent corns 23 times pure. 19 Dent corns 14 times pure. 
10 Soft corns 9 times pure. 8 Soft corns 0 times pure. 
6 Pop corns 6 times pure. 27 Pop corns 16 times pure. 
62 Sweet corns 4 times pure. 15 Sweet corns 0 times pure. 
Per cent pure 54. - Per cent pure 46. 


In the two kinds of seed that we used, we noted a difference in 
the character of the hybridizations. With presumed pure seed, the 
sweet corns received current cross-fertilization from the flints and 
dents and the other agricultural species resisted current cross- 
fertilization, with the possible exception of one case of flint receiy- 
ing a doubtful dent, and soft receiving flint. In the case of the 
seeds of presumed hybrid character, we have a number of instances 
of flint corns bearing sweets, doubtful dents and soft kernels of dent 
corns bearing sweets and doubtful flint kernels; of soft corns bear- 
ing flint kernels; of pop corn bearing sweet and flint 
kernels; and of sweet corns bearing flint, dent and pop 
kernels. In many of these cases of opposite results occur- 
ring with the hybridized seed than with the pure seed we have a 
probable explanation in the incorrect classification of the ears ob- 
served. Thus a sweet corn grown in the midst of flint pollen will 
lose through current hybridization nearly all its sweet kernels, and 
will present an ear mostly flint, but with a few sweet kernels inter- 
spersed. A soft.corn grown in the midst of flint varieties may have 
most of its kernels changed to flint or dent, and will be classed with 
flint or dent ears. It is quite probable that with pure seed of 
the agricultural species, the sweet and the soft corns are the only 
species that ordinarily change kernels under current hybridization, 
and it is more than probable that the exceptions observed in our 
showing came through the seed not being purely bred, and thus 
throwing ears of a type that received the kernels which gave us our 
naming, while the true kernels became considered as interlopers on 
account of their infrequency. 
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Proposition 4. There is a resistance to current hybridization 
between the races of a species. 


Observations of a similar character have also been made within 
the agricultural species upon the effects of current cross-fertilization 
between the races, and of cross-fertilization upon the succeeding 
crop. This study, however, is more uncertain on account of the 
difficulty of recognizing the crossed types. Had we varieties so dis- 
tinct in color and kernel as to be at once recognized, such varieties 
would serve us a touch-stone, and enable us readily to classify. The 
nearest approach to such a variety that we have is the Black Mexi- 
can, among sweet corns. Yet, as I wrote in my classification of 
sweet corns, published in the L’wral New Yorker in 1884: ‘* Prob- 
ably there are two distinct varieties, which are always sold in a 
mixed crop, through not being recognized, the one earlier than the 
other,” and hence if two races of the Black Mexican are present in 
_ our seed, we must expect some confusion in interpreting its occur- 
rence upon ears of other corn through the current influence of its 

olien. We, however, will undertake the illustration, using the 
notes of 1883 and 1884, with the exception of the 1883 notes which 
were made upon incorrectly named samples. 

In studying examples of ears from many sources, and representing 
hundreds of local names and collections, | think I can recognize 
three races of corn within each agricultural species, and each 
race holding a parallel relation in the different species. These races 
I designate at present by the letters of the alphabet, A, B,C. The 
diagnostic characters seem to be quite distinct. Race A can be 
ealled the 8-rowed type; race B the 12-rowed type; race C the 
many-rowed type, although the number of rows need not, in any 
one variety be of constant count. In season relations race A is 
early, race B medium, race C late, and yet the relation is but a gen- 
eral one. Race A has rounded kernels, race B kernels with straight 
sides and shallow, race C kernels with straight sides and deep, yet 
these relations are not absolute in themselves. Race A has small to 
medium ear-stalks, race B medium to large ear-stalks, race C me- 
dium to small ear-stalks, and yet the relations not always constant. 
Race A has kernels which never round over the butt; race B ker- 
nels which scarcely, if ever, round over butt of ear; race C kernels 
which round strongly over the butt of the ear. Race A ears which 
are of cylindrical type; race B ears which tend to taper; race C 
which tend to taper strongly. The union of «these characters seems 
available to separate the races with distinctness when the ears are 
examined in numbers, although when single ears are examined some 
of the characters given may be absent or divergent. 

These races do not seem to cross with each other through current 
hybridization. A and B seem usually to be resistant, if not always, - 
while C never crosses with A or B, so far as I have observed. 
Using now these conclusions, we will attempt to class our sweet 
corns through the character of the current hybridization, placing in 
race © those which receive race C dent kernels, and in race A those 
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which receive the race A Black Mexican kernels, and in race B 
those which receive flint kernels, but which have not received the 
Black Mexican kernels. 


Received current. hybridiza- Did not receive kernels of 


tion from Black Mexican. Black Mexican. Received dent kernels. 
*Asylum. Amber Cream. Clark’s Old Colony. 
Black Mexican. Genesee Early. Egyptian. 

* Brighton Orange. * Golden. Landreth. 

* Crosby’s Early. Hickox. . Ne Plus Ultra. 
Dolly Dutton. Mammoth, * Squantum., 

Dwarf Early. | Moore’s Early. Stowell’s Evergreen, 
Eight-rowed Early. Orange Early. 

Ford’s Early. Orange Sweet. 

Marblehead Early. * Potter’s Excelsior (Sibley). 

Minnesota Early. * Rochester. 


Narragansett Early. 
Pratt’s Early. 
Tom Thumb. 
Triumph. 
* See description and discussion of these varieties below. 


In my classification of sweet corn, already referred to, I had 
arranged my varieties substantially as in the above table but with 
the following exceptions: , 


Asylum in Race B. - 
Brighton Orange in Race B. 
Crosby’s Early in Race B. 

Golden Sweet in Race A. 

Potter’s Excelsior in Race C. 
Rochester in Race A. 

Squantum in Race B. 


It will be well to investigate these discrepancies, and in so doing, 
we note: 


-Asyitum. — Belongs by description to race B, and we can suggest 
that this was carried to race A in our hybridization classification 
by receiving pollen from a stray plant of class Bb, Black Mexican, 
whereby we were deceived. ‘This is a probable explanation. 


Brieuton Orance. — This is a synonym of Orange Early and 
Orange. It is said to be a hybrid between the Va@rragansett, 
race A, and Moore's Harly, race B, and hence is liable to throw 
both forms of ears. As grown in 1884, Brighton Orange 
(Gregory), and Orange Karly (Sibley) belong by description to 
race A, while Orange Sweet (Parker & Gannett) belongs to race 
B, and answers the description of fig. 350, Rural New Yorker, 
1884. It is probable that we have, in this variety, two forms, 
which are distinct, and yet which are grown together, and that 
our classification is correct in both instances for the varieties 

studied. 


Crossy’s Earty, — This corn appears to have two types, but the 
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large majority of cars belong to race B, to which it was assigned 
in the Rural New Yorker description. Some few ears, however, 
were of race A. It is possible that the race B varieties of the 
Black Mexican furnished the pollen which produced the black 
-ears as in No. 1838, we had unwittingly this type. In 1883 Cros- 
by’s Early did not receive the Black Mexican kernels, and hence 
would have been placed in race B, where it belongs by de- 
scription. | 


Gotpen Sweer.—In the Rural New Yorker classification, I say, 
“this variety is about equally eight-rowed and ten-rowed and 
varies in sample ears from section A towards section B. It is 
probable that selection would readily produce an eight-rowed and 
twelve-rowed sort.’’ Neither in 1883, nor in 1854, did this 
variety receive black Mexican kernels. With my present knowl- 
edge I must call this variety an anomalous type, and must await 
further study. 


Porrsr’s Excrrstor. — This is a variety which varies considerably. 
In 1883 it did not receive the Black Mexican kernels, as was like- 
wise the case with the sample in 1884, but did receive a few soft 
kernels in one sample of 1884. It propably belongs to race C, as 
grown by its originator, and as described in Lewral New Yorker, 
while the Station samples as unquestionably belong to race B, 
both by description and by the test of hybridization. 


Rocurstrer. — This is the same as EKight-rowed Early, as is not 
alone recognized by its appearance, but also as acknowledged by 
its distributer. It is negative evidence only that puts it in race B, 
and it undoubtedly belongs to race A. 


Squantum — Unquestionably of Race C type, both by description 
and the hybridization test, in samples grown in 1883 and 1884, 
and was placed in race B, in the ural New Yorker classitication 


by error. 


AmpBer Cream. — In 1883 some black, sweet kernels noted, which 
would place it in race A. It is said to be a cross between JMJoore’s 
Early and Briggs’ Harly corns of race A and race B type. We 

ean only account for the discrepancy by the presence of Black 
Mexican, race B, pollen, for the description of both years would 
place: it in race B. 


In the Golden Sweet we have a yellow, sweet kernel. This yellow 
kernel appeared on the Hickox, Marblehead, Moore's Karly and 
Stowell’s only of the sweets, all of the same race. 


Proposition. — Current cross-fertilization is facile between 


varieties of the same race. 


If we examine the records of our trials we will find that wher- 
ever we have a test or witness variety present, there seems to be fa- 
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cile current hybridization between varieties of a race, at least in 
most instances. The red color, however, is very resistant, and sel- 
dom shows change. This conclusion is too evident to require tabu- 
lation. | 


Proposrrion 6. Where cross-fertilization has taken place in 
marze, the tendency is to produce both parental types, and not 
toward intermediates. : . 


A slight examination of our records shows as well what experience 


confirms, that cross-fertilization is quite general between varieties of 
a race, and that if selection does not interfere, two distinet varieties 
can be continued for an unknown period within the same nomencla- 
tnre unless they are such that climate can differentiate an exclusion 
of the one in favor of another. Thus the flint corn, which may be 
described as Early Canada and Canada, quite distinct forms, can be 
grown together, and are grown together, without being noticed. 
The same is true of the Canada and the Dutton, as also of many 
other kinds. We have already incidentally called attention to this 
duplication within a variety in the case of some sweet corns. Fur- 
ther illustration in flints is seen in Nos. 1847, 1868, 1871 and 1872; 
in dents in Nos. 1874, 1879, 1882, 1884, 1885 and 1887; in soft 
corus in Nos. 1889, 1893, ete. 


Proposrrion 7. Color can pass, through current hybridization, 


very freely from one agricultural species to another. 

The proof of this proposition is at once obtained by the reading 
of the descriptions of the current hybridization of the twe years 
records. 


Proposrrion 8. Led color is the strongest of the colors im resist- 
ing the action of current hybridization, yet % 1s by no means tn- 
sensible to the action of proper pollen. 

For support of this proposition see especially Nos. 1841, 1866, 
1902, 1926 and others. 


“Proposition 9. Hernels can be partially fertilized by several 
kinds of pollen. 


Reference to Nos. 1814, 1817 and 1902. It is probable also that 
the many purple striped kernels are also in evidence. 


Proposition 10. Sports in a crop from hybridized seed are not 
common. 


The proof of this proposition is the readiness in which, in most. 


cases, the various kinds of corn grown from Station-grown seed can 
be referred to varieties with which crossing could have taken place, 
and the closeness with which the ears came to described types. 
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Some of the exceptions were in the cases of seed of whose past his- 
tory we were unacquainted, and in which presumption of hybridiza- 
tion was quite strong. 

One of the greatest obstacles that exist at present to the improve- 
ment of our farm vegetables is the entire lack of a nomenclature 
whereby the distributor shall know what he distributes, and that the. 
receiver shall know that he has received what he has desired. 
There are many varieties,of corn sold under the same name, as in 
one collection from nine different sources of one of the most. easily 
identified of our varieties, the King Philip, five or seven distinct 
sorts were obtained. In wheat, oats, barley, etc., the same condition 
of things seem to exist, and this receives forcible illustration in the 
great quarto work on the wheats of France, by those eminent seeds- 
men and botanists Vilmorin et Cie., in which no description. of 
varieties is attempted beyond the figures which are given. Before 
then much progress can be expected in our efforts to study into the 
adaptation of varieties through the gaining of knowledge concern- 
ing the effects of climate, culture, crossing and selection, we must 
have a nomenclature whereby different observers can report their 
observation, not upon names of varieties only, but upon varieties — 
themselves, such as can obtain sure recognition as being of the same 
sort. } 

Had agricultural science received the same aid from museum col- 
lections as has natural science, such a condition of affairs would have 
ceased to exist, as the study of collections would have given recog- 
nition to descriptive features, which would have found service in 
establishing a nomenclature for the benefit of the public. To do 
this now, without the assistance of accumulated specimens from 
different regions, and from all possible sources, is a work of magni- 
tude, as types are not recognized as yet by the collector, and varia- 
bilities are more apt to be sought than the typical productions of a 
crop. | 

In any crop, as at present grown, divergencies are numerous, and 
this fact is so well known, that it is useless to occupy our space with 
illustrations, but one will suffice. Sinclair mentions a collection of 
sixty varieties of Ray grass in England in 1823. What constitutes 
a divergence is left to the fancy of the reporter. If, however, these 
divergenciés were subjected to systematic study and comparison, it 
would be found, we opine, that many had no meaning whatsoever, 
while others had a true significance ; that one set were accidental, so 
to speak, the other diagnostic. 

In the case of maize we have given much study, not only to 
sample ears collected by hundreds from over a wide area, but to 
over two hundred growing varieties or samples of different origin, 
and we have studied carefully whole crops grown from single varie- 
ties, so called, of seed, and, we think, we have recognized two sets 
of variations. 

The first accidental, that is, those which have little meaning as 
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those of size, imper Tee filling of the grains, suppression of parts, ete. 
The second diagnostic, as not only resisting change of climate and 
culture, but which also resist change produced by hybridization. 
Great variability in appearance coming from the first of our causes 
have little true significance, and can be ignored in classification, as 
being of general occurrence in all types. A very slight variability 
in the second set may have the utmost meaning as indicating a sep- 
aration of types. Color, although so prominent, cannot be considered 
typical, but rather of variety significance only. 

The diagnostic points about maize are the size of the ear stalk, 
~ medium small, large, and small; the shape of the ear, whether 
cylindrical or tapering, or swollen at but: the position of the ker- 
nel, rounding over the cob at but, or not rounding: the character of 
the ear towards tip, whether pointed or otherwise; the shape of the 
kernel. 

The variety characteristics are the color; size of ear, of cob, of 
kernel; the filling at tips, the openness between pairs of rows; date 
of crowth ; usual number of rows. 

The accidental points are the number of rows within certain limits, 
irregularity of row, suppression of rows and kernels, changes in ker- 
nel through current hybridization, changes of ear through previous 
hy bridization, changes which occur from harvesting before maturity, 
or from unfavorable season. 

Whether we consider the sweets, flints, dents, softs or pop corns 
we find a parallelism occurring thr oughout i in the diagnostic points : 
z. €., the same or quite similar types appearing in all, and as we have 
before stated, resistance to cross-fertilization between the types, in 
whatever contrasts they be grouped. With our present knowledge, 
this unwillingness to cross, is but a resistance, not a refusal, for if is 
probable that when the cross is forced through withholding of the 
type pollen, and furnishing the pollen of another type that seed will 
be often produced which shall yield in its planting the effects of the 
cross, and also that, as we have heretofore stated, the ovules on hy- 
brid plants have less resistance to cross-fertilization with other types 
than have ovules on plants of strict variety characteristics. 

We propose to offer a classification of maize, and a description of 
varieties, so far as we have had material in our collections. — 

The first class we shall take isthe sweet corns, which we call an 
agricultural species, indicating the agricultural relalionaiiy bya* 
placed between the generic and specific name. 


Zea * SAcCHARATA, THE SWEET Corns. 


An agricultural species of Zea mays L., characterized by the 
car tilaginous translucency of its kernels which when ripe and dry are 
crinkled and crimped, wrinkled, or wrinkled and shrivelled ; by the 
absence of visible starch in a cross section of the kernel ; and by the 
tenderness and sweetness of the kernels ina green state: while unripe 
usually white and plump kernelled: when ripe, of a peculiar amber 
color, but in varieties flesh colored to red, slate colored to nearly or 
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quite black, or yellow. Plant various; ear various; maturity various 
as in other agricultural species. 

Race A. Kar stalk medium small, ear cylindrical, kernels not 
rounded over butt of ear, ear usually pointed towards tip, kernel more 
or less rounded, broader than deep, usually 8-rowed. Color various. 
Plant small to medium; season early to medium late. 

+ Red cob and whitish kernels. 

J. Prart’s Karty. Ears about 5 inches long, about one and one 
quarter in diameter, usually tapering somewhat through irregularly 
added kernels toward butt; almost entirely 8-rowed, but occasionally 
10-rowed ears. Kernels crinkled, strongly rounded. Plant about 
four and’one-half feet tall, bearing its ears about 9 inches from the 
ground. 

Introduced by Gregory and in his catalogue of 1881. 

++ Red cob and reddish kernels. 

2. Marpiennap. Synonyms— Harly Marblehead; Hxtra Early 
Marblehead. Ears six to six and one-half inches long, usually larger 
toward but; about one and three-eighths inches in diameter ; almost 
always 8-rowed in the larger part of the length, yet often 10-rowed 
toward but; kernels broadly rounded, crinkled to crimped, red- 
tinged to reddish flesh colored. Plant about four and one-half feet 
tall, bearing ears eight to nine inches from the ground. Suckers 
considerably. . The kernels, when fit for use, often tinged with 

urple. 
EMecdaasd about 1878, and gained by selection from the Narra- 
gansett. Distributed from, but not originated in, Marblehead, Mass. 

38. Narracanserr. Synonym — “arly Narragansett. Ears six 
to seven inches long, and about one and three-eight inches in diam- 
eter, strictly cylindrical, but tapering strongly in the tip fourth, and 
a strong tendency to openness between the pairs of rows; 8-rowed in 
general ; kernels rather flatly rounded, closely set, crimped, the color 
varying from a light flesh tinge to a quite dark red, as distributed 
by seedsmen. Plant about five feet tall, bearing its ears about eight 
to fourteen inches from the ground, according as the’seed is light 
or dark colored. When a little too old, tgp oiling corn shows 
its color. . | 

This variety was exhibited in 1878, perhaps introduced some years 
earlier, or between 1863 and 1866, as Burr describes a Narragansett 
without stating the color of the kernels, but which corresponds with 
this in other respects. 

4. Rep River. Ears about four inches long, by one and one-quar- 
ter to one and one-half inches in diameter, strictly cylindrical, bluntly 
rounded at apex; 8-rowed in general; kernel large, flatly rounded, 
rather deep, crinkled, closely set, of a reddish flesh color. Adver- 
tised by the North Star Seed Farms as “the earliest good sweet 
corn known.” : 

A sub-variety of the Narragansett, which originated in Minnesota, 


and was known as early as 1878. 
+++ White cob and whitish kernels. 
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5. Minnesota. Synonyms — arly Minnesota ; Ford's Early, 
Gregory. ars, five to six inches lung, and about one and one-half 
inches in diameter, rather blunt at tip; 8-rowed; kernels large, a 
little pomted rounded, crinkled and scarcely crimped, closely set. 
Plant about four and one-half feet high, and bearing its ears about 
ten inches from the ground. 

Introduced about 1874, and exhibited as new in 1878. It is 
thought to have been obtained through selection from the Narra- 
gansett. 

6. Tom Tuums, Lars five to six inches long, and one and one-half 
inches in diameter, a little pointed toward tip; eight and 10-rowed, 
not usually filling well at tip; kernels large, broadly rounded, a 
tendency to openness between pairs of rows, crinkled and crimped. 
Plant four to five feet tall, and bearing its ears about fifteen inches 
from the ground; of scant foliage. 

Introduced prior to or about. 1865. 

7. Dotty Durroy. Ears four to six inches long, and about one 
and three-eight inches in diameter, often tapering through spaces 
occurring between the rows, blunt at tip; 8-rowed; kernels broadly 
rounded, large, crinkled; cob small, and often red stained in the 
center; plant about four and a half to five and a half feet tall, and 
bearing its ears eight to ten inches from the ground. 

Introduced in 1878. | 

8. Wyomine. Ears seven.to eight inches long, and about one and 
five-eight inches in diameter, usually slightly tapering through open- 


ness between the pairs of rows, rather pointed toward the tip, which » 


is rarely well filled; eight to 10-rowed; kernels large, quite flatly 
rounded, crinkled to crimped; plant about five and a half feet tall, 
and bearing its ears low. 

Introduced prior to 1853; very near to the Eight-rowed Early, 
but somewhat earlier. 

9. Dariine’s Harty. Lars six to eight inches long, and about 
one and three-eight inches in diameter ; 8-rowed, quite blunt at tip; 
- kernels shallow, not large, broadly rounded, crinkled and crimped, 
with a tendency toward openness between the rows; plant about 
five and a half feet tall, of slender habit, and bear its ears medium 
low on the stalk. 

It was exhibited as early as 185. 

10. Dwarr Earty. Synonym— Lzira Larly Dwarf. Ears 
five to six inches long, and about one and one-quarter inches in di- 
ameter, nearly cylindrical, but tapering in the lower third or half, 
often curved ; 8-rowed; kernels a little pointed, but broadly rounded 
otherwise, nearly large, crinkled and crimped; plant four to five 
- feet tall, and bearing its ears about twelve inches from the ground. 

Probably gained through selection from the Eight-rowed Early, 
and seems to be the Small Early Sweet of Salisbury, 1848, 

11. Eresr—Rowep Earry. Synonyms—Farly Sweet, Ferry: Loch- 
ester, Sibley. Ears seven to nine and one-half inches long, one and one- 
quarter to one and five-eighths inches in diameter, strongly tapering 
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from the lower half, quite variable in size, 8-rowed. Kernels large, | 
often separated by openness between the pairs of rows, broadly 
- rounded, crinkled. Plant six to seven feet high or more, and bear- 
ing its ears from twelve to thirty inches from the ground. 

ery likely the Sweet or Sugar of Bridgeman, 1832, and the Eight- 
rowed Sugar of Schenck, 1854, The plant is quite variable in height 
leafiness and maturity. In 1884, at edible maturity August 20, and 
yet at harvest October 16, some cars were ripe, others just past 
edible condition, and yet others not at the edible stage. 

12 TriumeH. Synonym — New Triumph, Ferry. Ears about 
eight to nine inches long, and about one and one-half inches in di- 
ameter, slender, tapering evenly and strongly in lower half; about 

equally eight and 10-rowed, the tip not well filled. Kernels large 
- broadly rounded, almost flat, very frequently openness between the 
pairs of rows, crinkled and crimped. Plant about six to seven feet 
tall, and bearing its ears about thirty inches from the ground. 

Introduced in 1874, “the result of ten years’ careful cultivation 
and selection.” The variety is as yet scarcely fixed. 

+ + + +t White cob and yellow kernels. 

13. Gotpren. We have in this variety an instance in all probability 
of the color being so characteristic as to admit of two different forms 
being grown and perpetuated under the same name, and in the 
same crop. The variety which belongs to this section may be called 
GotpEN EreHt-rowep, and bears out the following description: 
Ears about five inches long and one and one-quarter inches in diame- 
ter; strictly cylindrical and 8-rowed, not filling well at tip. Kernel 
not deep, medium, crinkled, of a golden yellow color. Plant about 
five and one-half feet tall, bearing its ears low. 

Probably referred to by Salisbury, 1848, who says “there is an- 
other variety of sweet corn made by crossing the Sweet and the 
Early Canada corn.” This idea of its origin is recognized by Burr, 
1863, who says “apparently a hybrid between Common Yellow or 
Canada Flint and Darling’s Early.” There is no evidence of this 
hybridity, however. See Goxtpen, No. 24. 

+ + +++ White cob and black kernels. 

14. Brack Merxtoan. Synonyms — black Sugar; Slate Sweet, 
Burr. We have here another instance of two types being grown — 
together under one name. ‘The second form we will describe uncer 
the name Black Sugar, in another section. Lars six to eight inches 
long, and about one and one-half inches in diameter, cylindrical even 
to tip which is rarely well filled. Kernels broader than deep, 
rounded, crinkled, compactly set, of a slate black color. Plant 
about five to six feet tall, bearing its ears six to eight inches from 
the ground. 

This is the variety described by Burr in 1866, under the name of 
Black Sweet. 

Race B. Ear stalk large, ear tapering slightly, kernels rounded, 
as deep or slightly deeper than broad; usually 12-rowed. Color _ 
various. Plant medium to large. Season.medium to late. 
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+ Red cob and whitish kernel. 

15. Rep Cos. Ears six and one-half to seven and one-half 
inches long, and one and five-eighths to one and three-quarter inches 
in diameter, rounded at tip; 12-rowed. Kernels nearly flat on 
top, crimped. : 

Described from ears received from Bliss & Sons. 

+ + Red cob and reddish kernel. 

16. Oraner. Synonyms — Larly Orange; Brighton Orange. 
Ears six to seven inches long, and about one and three-quarter inches 
in diameter, well rounded at tip; twelve to 14-rowed. Kernels - 
flatly ronnded, as broad as deep, crinkled and crimped, light flesh red 
witha scarcely perceptible orange tint. Plant about six feet high, 
bearing its ears about thirty inches from the ground. 

Introduced about 1883, and said to bea hybrid between the Narra- 
gansett and Moore’s Early, and improved by selection for five years. 
It is yet scarcely fixed. 

+ + + White cob and whitish kernel. 

17. Geneser. Synonym — Harly Genessce. Ears six to seven 
inches long, and about one and one-half inches in diameter, a little 
pointed at tip; 12-rowed. Kernels flatly rounded, crimped, com- 
pressed at but. Plant five to six feet tall, bearing ears about ten 
inches from the ground. 

Introduced in 1883 and said to be a cross between Minnesota 
Early and Amber Cream.. Scarcely yet fixed as it bears some 8- 
rowed ears resembling Minnesota Early. 

18. Crospy’s Earty. Synonyins — Extra Harly Crosby; Crosby's 
Early Twelverowed. Ears six to seven inches long, and about one 
and one-half to one and five-eighths inches in diameter, a little pointed 
towards tip; 12-rowed. Kernels flatly rounded, crimped. Plant 
about five and one-half to six feet tall, bearing its ears about sixteen 
inches from the ground. 

Introduced about 1860. 

19. Moorx’s Earty. _Synonyms— Moore's Early Concord ; 
Moores Concord; Karly Concord. Ears six to eight inches long, 
and about one seven-eighths to two inches in diameter, rather pointed 
toward tip; 12-rowed; kernels not closely set upon the dry ear, 
very flatly rounded, crimped; plant six to seven and a half feet 
high, and bearing its ears about twelve inches from the ground. 

Originated by J. B. Moore, Concord, Mass., its claimed parentage 
being Crosby’s Early and Burr’s Improved. It was first crossed in” 
1865, and again in 1867, and in 1869 exhibited, but its character 
was not then permanently fixed. The depth and looseness of ker- 
nel suggests the cross that is claimed for it. 

20. Amper Cream. Ears seven to eight inches long, and one and 
one-half to one and one five-eighths inches in diameter, rather pointed 
at the tip, and inclined to be compressed at the but; 12-rowed ; ker- 
nels very flatly rounded, closely in contact, not large, crinkled ; plant 
about six to seven feet tall; the ears borne about eighteen inches 
from the ground. 
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Said to be a cross between Moore’s Early and Brige’s Early, the 
latter a discarded variety with often pink-tinged kernels, and 8-rowed. — 
Its color is scarcely as yet fixed, as some ears have a red tinge. 

21. Asytum. Ears severf to eight inches long, and about two 
inches in diameter, often tapering rather strongly at lower third ; 
12-rowed, with a tendency to a slight opening between the pairs of 
rows; kernels scarcely rounded, crinkled and crimped ; plant about 
six to seven feet tall, bearing its ears about thirty to thirty-five inches 
from the ground. 

An eight to 10-rowed variety was introduced between 1863 and 
1866, under the name of Rhode Island Asylum (Burr), and a Rhode 
Island Sweet is described by Salisbury in 1848 as 8-rowed. 

22. Hickox. Synonym — Hickox Improved. Ears eight to ten 
inches long, and about one and three-quarters to one and seven- 
eighths inches in diameter 5 12-rowed, kernels slightly rounded, large, 
crimped; plant about six to seven feet tall, and bearing its ears 
about thirty inches from the ground. 

Introduced about 1883. . 

98. Mamoru. Synonym — Marblehead Mammoth. Ears eight to 
ten inches long, regularly tapering to a rounded, unfilled tip; twelve 
to 16-rowed ; kernel not large, rather flat rounded, crimped, close be- 
tween rows, loose between kernels ; plant six to seven feet tall, and 
bearing itsears from twenty-four to thirty-six inches above the ground. 

Marblehead Mammoth Gregory seems to be an earlier form, bear- 
ing its ears twenty-four inches above the ground, and a tendency to 
more rows. I can see, however, no difference otherwise. 

_ Introduced before 1881, and said to have originated from a large 
ear accidentally observed in a seed store. 
Sth: tt++ White cob and yellow kernel. 

24. GotpEN. Fars about seven inches long, and one and a half 
inches in diameter, inclined to taper at upper portion quite strongly, 
rarely filling at tip; ten to 12-rowed ; kernel medium large, rather 
flatly rounded, crimped, with a tendency to openness between thé 

airs of rows; golden amber color even while unripe; plant five 
and a half to six and a half feet tall, and bearing its ears about 
twenty inches from the ground. 

This v@iety has two forms, one of which is described as Golden 
EHight-rowed, No. 138. 

—  +++++ White cob and black kernel. 

25. Brack Sugar. Largs about six to seven inches long, scarcely 
ever filled at tip; ten and 12-rowed ; kernels nearly flat on top, or 
flat on top with rounded edges, large, crinkled and crimped; plant . 
six to seven feet tall. 

The Black Sugar, No. 25, and the Black Mexican, No. 14, have 
no distinction in the catalogues of seedsmen, and are usually grown 
together, the seeds from the same source yielding both varieties, 
which can be readily separated. 

Race ©. LEar-stalk small, ear tapering, often strongly, kernels 
flattened, sometimes rounded, deeper than broad, usually 16-rowed ; 
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kernels usually crinkled, never in contact, rounding over cob at 
but ; ears remain long in edible condition; plant rather large ; sea- 
son late. 

+ White cob and whitish kernel. 

26. Squantum. Ears six to seven inches long, about two inches 
in diameter at the but, strongly tapering to a seldom well-filled tip ; 
twelve to 14-rowed; kernels large, crimped, not closely in contact ; 
plant six to six and a half feet tall, bearing its ears about twenty- 
four inches from the ground. : 

Introduced about 1883, and perhaps gained by selection from Pot- 
ter’s Hxcelsior, or the Rhode Island Asylum. 

27. Porrer’s Excursion. Synonyms — Lixcelsior ; Harly Hacel- 
_sior. Ears five to seven inches long, and one and three-quarters 
inches in diameter, slightly tapering, blunt at tip; 12-rowed. Kernel 
rather large, crimped and wrinkled, closely in contact. Plant five 
and a half to six and a half feet tall, bearing its ears about thirty 
inches from the ground. 

Introduced about 1878, and quite variable even now in the size 
of ear and in the regularity of the rows, which in crops from Mr. 
Potter’s seed are often too irregular to be counted. As grown by 
seedmen the tendency is to a plumper and more regularly rowed 


ear, and a kernel-less wrinkled and more compactly set. Mr. 8. M.- 


Tracy says the parents were Harly Minnesota and “ Old Asylum.” 
Mr. Potter says he exercised a careful selection, saving for seed both 
good and poor ears in order to hold to the type, in which the kernels 
are almost too sugary. In Mr. Potter’s strain the ear is often oval 
in section, from the tenderness of the kernels yielding to the press- 
ure of its weight. ; 

28. CrarK’s Otp Cotony. Ears seven to eight inches long, and 
about one and three-quarters inches in diameter, strongly tapering 
and.often rounded toward butt in upper third, fourteen to 16-rowed. 
Kernels flattish on summit, small, crimped and somewhat wrinkled, 
not in contact on flat side. Plant about six feet tall, bearing its ears 
about twenty inches from the ground. 

Introduced about 1883 or 1884, and not yet fixed, throwing very 
many ears off of type eight, ten and 12-rowed. The description is 
from ears sent from the originator, and supplemented by the data ob- 
tained from growing it in the station garden. It is entirely distinct, 
apparently, from the Old Colony of Burr, 1863. 

29. Eayprian. Synonym — Washington Market. [Ears six to 
seven inches long, and*about one and seven-eighths inches in diameter, 
slightly tapering, rounding strongly toward butt in the upper fifth ; 
~ twelve to 16rowed. Kernels large, crimped and wrinkled, shrunken 
so as not to be in contact. Plant about six feet tall, and bearing its 
ears about twenty-four inches from the ground. 

Introduced about 1878. 

30. Lanprera. Synonym — Landreth’s Sugar. Ears six and 
a half to seven inches long, and about one and three-quarters inches 
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in diameter, 16-rowed, rather pointed at tip. Kernels crimped and 
wrinkled, not large. Plant about six feet tall. 

Introduced in 1884. 

31. Burr’s Improvep. Ears eight to ten inches long, and about 
two to two and one-eighth inches in diameter, rounded at tip, 
evenly and strongly rounded in the upper portion to the ear stalk; 
16-rowed. Kernels crinkled and wrinkled, large, very loose. Plant 
about seven feet tall, and bearing its ears about thirty to thirty-six 
inches from the ground. 

A variety of this name was mentioned in the United States 
Patent Office Report for 1855, and it is named as receiving pre- 
miums in 1860. Burr says in 1863 “an improved form of the 12- 
rowed sweet.” a 

32. STOWELL’s EvERGREEN. Synonym — Avergreen. Ears seven 
to eight inches long, and about two and one-fourth inches in diameter, 
often sharply tapering, and then again nearly cylindrical, rarely fill- 
-ing at tip, 16-rowed. Kernels very narrow and ,deep, very loose, 
shedding readily from the dry ear, wrinkled. Plant about seven 
and one-half to eight feet tall, bearing its ears about thirty inches 
from the ground; foliage abundant. ser GENE for the long time 
its ears remain in edible condition. 

Introduced in 1884. 

33. Ne Prius Unrra. Ears six to seven inches long, and about 
one and three-fourths inches in diameter towards butt, where it is 
strongly rounding, and from near which it strongly tapers to a point 
at the tip; very irregular-rowed, often twelve to 14-rowed, or more. 
Kernel very narrow at base, crimped and wrinkled, very thin and 
translucent, separating readily from the cob. Plant about five to six 
feet tall, bearing its ears eighteen or twenty inches from the ground; 
foliage scanty. 

Introduced about 1882. 

The Sweet Corns form a group that is extremely well defined, and 
offering no transition stages with any other group. 

The.maturing of the varieties : 


1882. 1888. 1884. 
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Zea * InpuRATA, THE Fiint Corns. 


In this agricultural species also, we have three races, which we 
shall designate as A, B, and C. These are all characterized by the 
structure of the kernel, which in section shows the corneous matter 
extending completely about the visible starch, and which is unlike 
the structure found in the kernels of the other races, except in the 
ease of certain pop corns, from which it is distinguished by size of 
ear and kernel. Insome extreme cases this corneous matter becomes 
extremely thin at the summit, and allows the shrinkage of the inte- 
rior in drying to break in or indent, and thus except as taken in 
connection with other characters, the kernel would occasionally 
answer to the description of a dent. Color, various but glossy. — 

Race A. — Ear stalk small to medium; ear cylindrical in whole 
or in larger part of its length. Kernels not rounded over butt, 
rounded, broader than deep, usually 8-rowed; color various. 

+ Ear strictly cylindrical, or tapering only slightly at lower 
third ; cob white. aa 
* Colored kernels. “4 

1. Buur Fru. — Ears six to eight inches long, about one and 
one-fourth inches in diameter ; resembles the Canada in every respect, 
save color, which is yellow red striped, with blue kernels intermixed. 

This seems a very ancient corn, now almost out of cultivation. In 
1848, Salisbury mentions it as then not much cultivated, and in 1850, 
a correspondent from Bloomfield, Me., to the United States Patent 
Office Commissioner, says: “The old Indian corn remains nearestto 
its pristine state, tall and straight, two ears to the stock, half bluish = 
and half yellow.” Josselyn in his “ Rarieties,” 1638-63, says “In- 
dian wheat, of which there are three sorts, yellow, red and blew. — 
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The blew is commonly ripe before the others a month.” In 1629, 
Rey. Higginson says of the corn of Massachusetts, “ varieties of 
colors, as red, blew and yellow,” and in 1620, when the explorers of ~ 
the Pilgrims unearthed a deposit of Indian grain they found “ some 
six and thirty goodly ears of corn, some yellow, and some red, and 
others mixt with blue.” 

2. Canava. Synonym —Harly Canada, Vaughan, Ferry, Hender- 
son. Lars six to eight inches long, and about one and one-quarter 
inches in diameter, bluntly rounded at tip; mostly 8-rowed ; kernels 
rather large, of a deep golden orange color ; cob small; plant five 
and one-half to six and one-half feet tall, and bearing its ears from 
3 eighteen to twenty inches above the ground. A northern form, to 
%3 which many local varieties can be referred. 3 

3. Cuapwick, Vaughan. Answers to the Canada in all respects, 
except color, which is a duller orange yellow. 

4. Large YELLow Canapa, Henderson. Synonyms — Pierce's 
Columbia, Breck ; Pierce’s Lmproved Canada, Vanghan. Differs 
from the Canada only in its slightly larger kernel, andin the greater 
frequency of the taper in the lower third of ear. 

5. Wausuaxum. Ears eight and one-half to nine inches long, and 
about one and one-half inches in diameter, filling completely and 
roundly at tip. Kernel rather large, rather flatly rounded, very 
close set, of a deep golden orange color ; mostly 8-rowed ; cob small. 
Plant seven to nine feet tall, leafy, and bears its ears about twenty 
inches from the ground ; grop very uniformly on type. 

Originated with Sturtevant Bros., Waushakum farm, Framingham, 
Mass.. The originals two quite stable varieties of a mixed Canada 
and New England 8-rowed type, which were allowed to hybridize 
in 1875, and the ears resulting selected to the desired type. In 1877 
and 1878, at the period of bloom, all the tassels from stalks not 
showing one large ear, and from all imperfect or off-type plants were 
removed, thus insuring the fertilization of the ears from prolific and 
typal plants. 

6. Oranee Frint, Thorburn. Ears eight to nine and one-half 
inches long, and about one and seven-eighths inches in diameter, 
usually tapering slightly in lower third, and filling bluntly and well 
at tip; mostly 8-rowed; kernels larger than Waushakum, which 

«* variety it closely resembles; color golden orange ; plant about seven 
and one-half feet tall, and bears its ears about twenty-four inches 
from the ground. 

7. GotpEN Drew Drop, Thorburn, Henderson. Lars nine to ten 
inches long, and one and one-half to one and five-eighths inches in 
diameter, tapering at lower third very distinctly, filling well at tip ; 
mostly 8-rowed; kernels large, well rounded, rich golden orange ; 
cob medium small; plant about seven feet tall, bearing its ears about 
twenty inches from the ground; resembles Waushakum quite 
closely, but the larger cob, and slightly larger average ear and ker- 
nel distinguish it. | 
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8. LonerEetow, Gregory, Ferry, Sibley, C. O. Ellms. Synonym — 
Elim’s Early Yellow Field, Parker & Gannett. . Ears nine to ten 
and one-half.inches long, with a tendency towards expansion at butt, 
and a decided taper at the lower third, and a rather pointed, but 
filled tip; mostly 6-rowed. Kernel rather large, well rounded, 
aes elicar orange. Plant about seven feet tall, bearing its ears 
about twenty inches from the ground. Crop rarely uniform ; other 
types of ears appearing in the crop usually of the New England 
EKight-rowed type. : 

9, Ergur-RrowEp Yrtiow, Thornburn. Synonym — Long Yellow 
Ferry. Ears ten to eleven inches long, and about one and a half 
inches in diameter ; slender, slightly tapering in lower third ; mostly 
8-rowed. Kernel not large, deep golden orange. Resembles Wau- 
shakum somewhat, but the kernels less deep, and a téndency to in- 
serted kernels; at butt quite strong. Not well bred. | 

10. FLesa-cotorrep, Thorburn. Ears nine to ten inches long, 
about one and a half inches in diameter. Subject to openness be- 
tween pairs of rows toward butt, and tapering also in lower third, 
towards the not well filled tip; mostly 8-rowed. Kernel rather 
large, of a brownish-yellow. Cob, medium to large. Plant about 
seven fet tall, and bearing its ears about thirty inches from the 
ground. 

11. Kine Pump, Vaughan. Synonyms — /mproved King Philyp, 
Sibley ; Light-rowed Brown, Gold ; Light-rowed Copper-colored of 
various regions. (Described ears from tavelve different sources, in- 
sluding Henderson, Vaughan, Sibley, Professor Beale and Secretary 
Gold.) Ears eight to ten inches long, and about one and a half 
inches in diameter, resembling Canada in all other respects except 
color, which is a characteristic copper red. ‘As originally sent out, 
1852, the plant was short ; it is now from five and one-half to eight feet 
tall, and bears its ears eighteen to twenty inches from the ground. 

Originated by John Brown, Long Island, Lake Winnipigseogee, N. 
H., and extensively distributed from the United States patent office 
in 1852 and afterward. It is probably an old Indian form as it occas- 
sionally appears as a sport in the crop from the purest obtainable 
seed of Canada. 

12. Eiaut-rowEp Brown. Resembles the Canada in every re- 
spect but color, which is a dark purple brown. It furnishes the 
red ear connected with husking customs, both by the Indians and 
by Americans in the regions where the Canada corn is grown. It 
is occasionally grown by itself by a few folks, from fancy, and soon: 
eomes to be remarkably true in type and color. 3 

: ** Kernels, white; some tinged. ne 

13. Etant-rowEepD Rep-auazep, Sibley. ars ten to eleven inches 
long, and about one and a half inches in diameter, a decided taper 
toward lower third; mostly 8-rowed. Resembles Lackawaxen in 
all but color, which is white in the upper portion of the ear, and 
white more or less purple tinged in the lower portion. Kernels 
rather large. Cob, small. Plant about six to seven feet tall. 

**% Kernels white. 
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14, Forty Days, Gregory. Lars about six inches long, and one 
and a quarter to one and three-eighths inches in diameter, often 
tapering throughout through openness or added kernels toward butt; 
mostly 8-rowed. Cob, not small. Plant about four and one-half 
feet tall, and bearing its ears about ten inches from the ground. 
In 1884, planted May 19, vegetated May 26, and edible maturity 
August 2, and ripe August 26. ‘ 

15. Ruope Istann Wurre Oar. Ears five to five and one-half 
inches long, and about one and a half inches in diameter, strongly 
rounded and prominently capped at tip ; mostly 8-rowed. Cob, 
small, often red-tinged in the interior. Kernels very large and hard. 
Plant about seven feet high, and bearing its ears about eighteen 
inches from the ground. 

16. Connecticut Wurtz. Ears six to seven and one-half inches 
long, and one and five-eighths inches in diameter; the tip com- 
pactly filled and rounded ; mostly 8-rowed. Cob, medium small. 
Kernels very large. Plant five and one-sixth to six feet tall. A very 
distinct variety, and a larger form of the preceding.” 

17. Strver Waits, Vaughan. Synonyms — Aight-rowed White, 
Thorburn; White Australian, Professor Beal. Earnine to eleven 
inches long, and about one and a half inches in diameter; tip sel- 
dom well filled, and a tendency toward openness between the pairs 
of rows at butt ; mostly 8-rowed. Kernels silvery white. Plant 
about six to seven feet tall, bearing its ears about twenty-four to 
thirty inches from the ground. 

18. Lackawaxen, Ferry. Synonym — White Flint of many 
farmers. Ears ten to eleven inches long, and one and three-eighths 
to one and a half inches in diameter, with a tendency toward open- 
ness without loss of cylindrical shape between the pairs of rows 
towards butt; mostly 8-rowed. Cob, small. Kernel, dingy white. 

lant said by Ferry to be about eight feet tall. The same in all 
but coloring as Light-rowed Lred-glaced. 

19. Sanrorp, Gregory, Sibley. Ears eight to ten inches long 
and about one and three-fourths inches in diameter, usually tapering 
through spreading caused by openness between pairs of rows at. butt, 
rounded and well filled at tip; mostly 8-rowed. Cob rather large. 
Kernels large, dingy white. Plant about seven feet talls bearing 
its ears about twenty-six inches from the ground. 

20. Rurat THoroucuprep, Gregory. lars eleven ‘to twelve 
inches long, and one and seven-eighths to two inches in diameter, 
always tapering through the constant openness between the pairs of 
rows toward butt, the tip rarely well filled; mostly 8-rowed. Cob 
large. Kernels grouped in lateral pairs, large, dingy white. Plant 
about seven to eight feet tall, and bearing its ears about thirty-six 
inches from the ground. 

++ Ear cylindrical in general, but swollen very noticeably 
toward butt, and tapering in lower third. 
* Colored kernels. 
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21, New Enevanp Ercut-rowrp. Synonyms — Canada, of many ; 
Larly Canada, Gregory, Sibley; Larly Light-rowed, Sibley. Ears 
eight to nine and one-half inches long, and about one and three-eighths 
inches in diameter, pointed at tip; mostly 8-rowed. Cob small. 
Kernels rather large, of a golden orange color. Usually an open- 
ness between some of the pairs of rows at butt. ar stalk large for 
its type. Plant about seven feet tall, and bearing its ears about 
Awenty-four inches from the ground. It has many local varieties, 
differing more in impurity of seed than in any other respect. ~ 

22. Kittam, Gregory. Lars ten to eleven inches long, otherwise 
answers to the New England Hight-rowed. 

23. Lone YxEuiow, Landreth. Ears ten to eleven inches long 
and about one and one-fourth inches in diameter, and at once dis- 
tinguished from the New England Eight-rowed by this slenderness 
of ear, and by a dingier color. ee 

94. PENNSYLVANIA YELLOW, Landreth. Same as the New 
England Hight-rowed, except the color is brownish yellow, and it 
does not fill well at tip, and also has a tendency toward openness 
_ between pairs of rows. ; 

25. Improvep Kine Putri, Ferry. This is the New England 
Hight-rowed, with a copper yellow kernel. 

** Yellow kernels, red tinged. ; 

26. Rep Brazen, Sibley. A sub-variety of the New England 
Hight-rowed, differing only in having the kernels on the lower por- 
tion only more or less tinged with red. 

: *** W hite kernels. 

27. Waite Fruint, Ferry, Thorburn, many farmers. Ears about 
nine to eleven inches long and one and one-half inches in diameter, 
usually tapering very decidedly in lower third to a not well filled 
tip; mostly 8-rowed. Cob medium small. Kernels of medium 
size, of a rather dingy white. Plant six to seven feet tall. A white 
form of the New England Hight-rowed. 

. Race B. Ear stalk medium to large. Ear tapering, kernels not 

rounded over butt, rounded, as deep as broad; usually 12-rowed. 
Color various, 

+ Ear strictly taperin 

* Colored kernels. 

28. Brum TweLve-rowep. ‘Resembles the Early Dutton in every 
- respect except the one of: color, which is a yellow red striped with 
blue kernels intermixed. 

29. CanapA TwetLvE-rowep. Synonym—Landreth’s Earliest 
Yellow, Landreth. Ears seven to ten inches long by one and three- 
eighths to one and one-half inches in diameter, rounded at the well 


g, not swollen at butt. Cob white. 


filled tip; mostly 12-rowed - Cob largish. Kernels small medium, ~ 
of a golden orange color. Plant six and one-half to seven feet tall, 


bearing its ears eighteen to twenty inches above the ground. Re- 
sembles Compton’s Surprise, but smaller in ear and kernel. A more 
slender cob and a brighter color. 

Certainly a very oldvariety, In 1535, Cartier found at Hochelega, 
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now Montreal, corn of which he says the kernels are “as great and 
somewhat bigger than small peason,” and “it is as big as our small 
peason,” which indistinct mention can be referred to this variety as 
well as to any other. , | 

30. Compron’s Earry, Sibley, Henderson. Synonym—Compton’s 
Surprise, Thorburn. Ears nine to nine and one-half inches long and 
_about one and five-eighths inches in diameter, a little pointed at tip; 
mostly twelve-rowed. Cob large. Kernels of medium size, light 
golden orange color. Plant about seven feet tall and bearing its ears 
about twenty-four inches from the ground. 

31. Harty Durron, Vaughan. Synonyms — Dutton, Henderson. 
Early Summer Flint, Landreth. Péierce’s Twelve-rowed Canada, 
Vaughan. ars seven to nine inches long and about one and three- 
eighths to one and one-half inches in diameter ; a tendency toa sharper 
taper near the butt mostly twelve-rowed. Kernels but little smaller 
than Compton’s Early, but the ear of less diameter, and the cob 
smaller. Oolor golden orange. Plant five and one-sixth to six feet 
tall. Kesembles Canada Twelve-rowed quite closely, but distin-— 
guished by the sharper taper at the butt. | 

It was distributed from the United States Patent Office in 1848, 
and is stated to have been brought to Newport, N. H., from northern 
Maine in 1838. A 12-rowed yellow is also said to have been 
cultivated by the Norridgewock Indians of Maine a long time previ- 
ous to the settlement of the Europeans, and is probably this variety, 
which perhaps is but a selection from the Canada Twelve-rowed as 
modified by climate. 

32. New Ena uanp TwrELveE-RowrEpD. Ears ten to eleven inches 
long and about one and five-eighths inches in diameter, abruptly 
tapering in butt portion, thence regularly to the rounded, usually not 
well filled tip; mostly 12-rowed. Cob large. . Kernels medium 
to large, orange yellow. It seems to be a larger and stronger form 
of the Early Duiton, but is usually not well bred, and often shows 
Dutton type in its crop. Plant six to seven feet tall.. 

** Kernels white. 

33. Hominy, Bliss. Synonym — Large White lint, Bliss. Ears 
eight to nine inches long and about two inches in diameter, strictly 
tapering, twelve to 14-rowed mostly, the ear stalk smaller than 
in the generality of the class. Kernels very compactly set, flinty 
white. Cob large, often red tinged in the interior. 

tt Kar tapering, but swollen toward butt. 
* Kernels colored. 

34. Durron.. Ears nine to ten inches long and about one and 
three-quarters inches in diameter, with rounded tip; usually 12- 
rowed, often more. Kernels largish, of a golden orange color. Cob 
large. Plant six to seven feet, tall. 

First brought into notice in 1818, from Cavendish, Vt., and said 
by Salisbury to be a sub-variety of the Golden Sioux. It is more 
probably the influence of climate and selection on some Canada 
12-rowed sort, if as true it came from Vermont. 
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35. Smoke Durron. Differs in no respect from the Dutton except 


in color, which is a dark copper red, the red in excess. 
** Kernels white. 

36. TwWELVE-RowED Wuuirer, of farmers in New York. This 
might be called White Dutton, for except the white color of the 
kernels it answers to the Dutton in description. 

Race C. Ear stalk small, cupped. Ear tapering, often strongly 
or even fusiform, and the kernels rounded more or less over butt. 
Kernel deeper than broad. Number of rows various ; color various. 

+ Ear quite strongly tapering. Cob white. : 
* Kernels colored. ; - 

37. Ontnese Goipen, Gregory. Ear about six inches tong and 
one and five-eighths inches in diameter at a point near the center of 
the ear, tip almost pointed; twelve to 16-rowed. Kernels very 
thick, rounded, of a golden orange color. Plant about five feet high, 
bearing its ears about twenty-four inches from the ground. 


Said to have been in the Centennial exhibit of the Chinese Govern- — 


ment in 1876. African maize, A, a variety received from Messrs. 


Landreth and grown at the Station in 1884, seems identical, while 


African maize E, 2, from-same source corresponds in all but. the 
color, which is white. ~ 

38. Frenca Yrtiow Six Werexs. Vil. Ear stalk medium large; 
ears four to six inches long and one and three-eighths inches in 
diameter, rounding at tip; fourteen to 16-rowed; kernels thick, 
of a deep orange color, the shade varying in different ears. Bears 
some resemblance to Chinese Golden, but the ear shorter the kernel 
smaller and less rounded, and the tips rounded.. 

39. Arrican Matzz, E.1. From Landreth & Sons. Ears about 
six inches long and about one -and one-half inches in diameter in 
central portion, not quite as strongly tapering asthe Chinese Gélden; 
twelve to 14-rowed. Kernel light golden above, deep orange 
below, and bearing a short, sharp, stiff spine where the silk was at- 
tached; the kernel nearly a dent, on account of the thinness of the 
corneous matter at summit. Plant about four feet tall, and bearing 
its ears about nine to eighteen inches above the ground. 

40, Cusan. From South Florida... Ear about seven inches long 
and about two inches in diameter at about the center of ear, evenly 
rounded at the tip, which is well filled ; fourteen to 16-rowed. Cob 
large. Kernels excessively flintly, but the starch approaching the 
summit of the kernel, which brings it almost intermediate in struc- 
ture between the flints and the dents. Color bright golden yellow, 
with a lighter spot on the summit of each kernel. 

+t? Ear quite tapering. Cob red. 
* Colored kernels. 

41. Franxuin’s Yettow. From N.C. Ears seven to eight inches 
long and about two inches in diameter at the center of the ear, a 
little pointed at tip, which is not covered; 16-rowed. Cob large. 
Kernels flinty, lighter golden orange at summit than below, in struc- 
ture the starch approaches the surface so closely that indentation 
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frequently takes place. Like the Cuban it may be considered almost 


as intermediate between Flint and Dent. 

42. Gotpen YeEttow, Kan. Agr. Coll. Ear nine to ten inches 
long and about one and three-quarters to one and seven-eighths inches 
in diameter at the center of the ear, a little pointed toward tip which 
is bare; 12-rowed. Kernels regularly oval, yellow above, orange 
below, indented slightly through the thinness of the corneous matter 
at summit. It may be considered as almost intermediate to the 
Flints and Dents. 

ttt+ Ear fusiform, or tapering to both extremities. Cob, 
white. ° 
* Colored kernels. 

43. Torpover. An undistributed variety which has been orgi- 
nated in Nantucket, Mass., and so anomalous as to scarcely come in 
any of our descriptions. The ears seven to nine inches long and » 
about one and one-quarter inches in diameter, nearly cylindrical, and 
rounding equally at butt and tip, or quite fusiform in many samples: 
8-rowed, the ear stalk not as large as a pipe stem, and so buried in 
the surrounding kernels that on a casual exXmination, it is difficult 
to say which is the butt or the tip end. Kernels rounded evenly and 
strongly, broader than deep, very compactly set on the very small 
cob. Color golden orange. Plant six feet high, bearing its ears 
about eighteen inches from the ground. 

I have placed it in thig division provisionally, on account of the 
very small ear stalk, and the often tapering habit of the ears, taper- 
ing from the center to either extremity. 

44. JAPANESE Srripep, Vaughan. Lars about three inches long, 
and one and one-quarter inches in diameter, fusiform, or tapering 
from a point one third down the ear to both extremities ; twelve to 
16-rowed. lar stalk set in a cup formed by the projecting kernels. 
Kernel deeper than broad, golden orange. Plant about four feet tall, 
suckering much, the first four leaves green, the rest beautifully 
striped with silvery white, or with rose-tinted stripes. Very late 
and very ornamental. 

In the Gardeners’ Chronicle, 1866, p. 145, this variety is said to 
have been brought to New York from Japan, in 1864, but in the 
same paper of date March 23, 1861, a firm advertises sixteen var- 
ieties of ornamental maize, many of which seem to include this style 
of plant.: : 

The Fruyr Corns form a very well defined group, in general, but 
there are a few cases where the structure of the kernel seems to offer 
a passage way to the Dents. It is unfortunate that I do not have 
access to larger collections. This attempt at classification includes 
the varieties offered by our leading seedsmen, and a few from farm- 
ers, but very many others are probably cultivated, and I cannot but 

‘regret the absence of numerous specimens from the great South and 
West. When the height of plant is given, and the distance of the 
ear from the ground, the figures refer to the climate of Geneva, N. Y., 
and the height of plant is quite variable even in the same garden in 
different seasons. 
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There seems a relation between the height of the ear from the 
ground and earliness, but the relationship cannot be considered as 
proven in our figures on account of the difficulty in giving exact 
expression to what varies in different plants and which must be av- 
eraged in results. One fact was observed, however, that the earliest 
plants to ripen their ears bore their ears nearer the ground than later 
ripening plants of the same variety in i884. This observation offers 
a clue toward securing earliness in a variety, through the marking 
and saving for seed those ears in a crop which are borne nearest the 
ground. | 
Zea * InpentTATA, THE Dent Corns. 

An agricultural species distinguished by section of the kernel 
which shows corneons matter on the sides only, the visible starch ex- 
tending to the summit, and in the shrinkage which accompanies 
ripening drawing in the surface and thus producing a dent. In 
some the corneous matter extends strongly up the lateral sides nearly 
to the summit, and in these cases the shrinkage causes the dent to be 
of the form of a crease; in other cases the cornecous matter does not 
extend to the summitpand the whole top of the kernel is dragged 
in, forming a wide dimple or broadened rounded crease, often a rag- 
ged dent, or a flap of projecting and doubled pellicle which forms a 
projecting tongue on the chit side; in other cases the corneous mat- 
ter is strong all-about the kernel and the dent becomes a rounded 
dimple or circular depression. In some few cases, the kernels toward 
the tip of the ear do not indent, yet retain their dent structure, the 
corneous matter nearly including the summit; in other rare cases 
these cases become apparently flint structured. 

In this agricultural species, as in the Frinrs and Swezets, three 
races can be distinguished, which we designate as before by the 
capitals A, B.and OC. 

Race A. Ear-stalk medium to large. Ear cylindrical, tapering 
in lower third. Jernels broader than deep. . 

* Kernels colored. Cob white. 

1. Benron YeEttow. Synonym— Yankee, of Michigan. Ears 
ten to twelve inches long, often longer, and I have seen the dry ear 
sixteen inches, about two inches in diameter, very squarish in sec- 
tional outline, often compressed somewhat at butt, and a tendency to 
openness between the pairs of rows; 8-rowed; kernel very large, 
flatly rounded, orange yellow above, orange below, creased dented. 
Cob large, often red tinged in the interior. Plant about seven feet 
high, bearing its ears about twenty inches from the ground. This 


variety is grown somewhat in Connecticut, Dakota and the North- 


west, from which regions samples were received. 
_ ** Kernels colored. Cob red. 

2. Brinpue. Michigan Agricultural College. Ears seven to eight 
inches long, and about one and a half inchesin diameter. Lar stalk 
medium small; ear not filling well at tip, rounding at butt, where 
the kernels project very distinctly on account of their shape; eight to 
10-rowed ; kernel distinctly polygonal, broadest at the central, por- 
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tion, flat on top, which is small, thus causing a broad, deep and tri- 
angular sulcus between the rows. The color very peculiar, orange 


yellow iu the dent, orange red in the rest of thekernel. Resembles ~ 


Blount’s Prolific very closely in shape of ear. 
*** Kernels white. Cob white. 

3. Batpwin’s Branouine, Gregory. LEarssix to eight inches long, 
and about one inch and a half in diameter, not rounded, but some- 
times compressed at but, pointed toward tip which is not filled ; eight 
to 10-rowed ; kernels broader near the center than at summit, rounded, 
forming a distinct but not broad sulcus between the rows, white on 
summit, dingy white below; cob rather large. Gregory says it 
commonly grows several stalks from one kernel, and is late. 

Resembles Blount’s Prolific quite closely in form of ear, but the 
kernel’s are dingy white below instead of bright horny white, and 
the kernel shallower, thus forming a shallower sulcus. 

4, Brount’s Protiric, Bliss, Thorburn. Ears six to eight inches 
long, and one and three-eighths to one and a half inchesin diameter. 
Ear stall rather small medium. Lar rather strongly pointed in lower 
third, to the not filled tip, not rounding at, but often compressed or 
slightly swollen at butt through extra kernels ; mostly 8-rowed. Ker- 
nels very angular in outline, rather deep, and hence a broad and deep 
sulcus between rows, which are often grouped somewhat in pairs, 
white at the summit, glossy horny white below, crease dented. Cob 
-small. Plant seven to eight feet tall, bearing its upper ears about 
fifty-four inches from the ground, often four to eight ona stalk, the 
lower ears shorter and more pointed than the upper. 

5. Prouiric of Tennessee. Synonyms — SLlount’s Prolific, 
Gregory; Improved Blount’s Prolific, Thorburn, Rural New 


Yorker. Ears seven to eight inches long, and about one and a half - 


inches in diameter. . Ear tapering a little in lower portion, not 
rounded over, but often compressed rounded at the butt, the tip not 
filled, usually 10-rowed, often 12-rowed. Kernels broadly rounded, 
broad at top, rather narrow at base, forming a distinct but shallow 
sulcus between the rows, crease dented. Plant about seven feet 
tall, and bearing its upper ears about fifty-four inches from the 
ground. Many ears form on a stalk, but the plant is too late to 
mature many of the lower ones, and scarcely the upper in this region. 
Very leafy. 

Probably the original form from which Blount’s Prolitic was de- 


rived, and toward which Improved Blount’s Prolific has been carried — 


by selection. 

6. Benton Warre. Ears ten to twelve inches long, and about 
two inches in diameter. Resembles Benton Yellow, No. 1, in every 
respect except the color, which is white near the summit of the ker- 
nel, and glossy horny white below. Like the Yellow it is almost 
invariably 8-rowed. 

This variety varies sometimes to a flesh colored form. Indeed 
the white and the yellow in Connecticut are often grown mixed in 
the crop. eRe 
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**** Kernels. white. Cob red. | 

7. Lone Istanp Wuirr, Thorburn. Lars eight to nine inches 
long, and one and three-quarters inches in diameter. Kar rounding 
to a not well filled tip; eight and 10-rowed. Kernels large, broad, 
thick, white above, horny white below, creased dented. Cob large. 
Piant about seven feet tall. ; 

There seems to be a flesh-colored, and a yellow form of this 
variety, the seed of which is very impure, growing many 12-rowed 
ears Which seem to belong to Race B. | 

Racze B. Ear stalk large, not cupped; ear tapering. Kernel as 
broad as deep. 

* Kernels, white. Cob, white. 

8. Caraacua, Vilmorin. Kars six to seven inches long, and about 
one and one-half inches in diameter. Ear compressed, rounded at 
butt, bluntly rounded at tip, which is bare and projects; 12-rowed. - 
Kernel largish, rounded, creased dented, white. Plant twelve to 
fourteen feet tall, leafy, bearing its ears very high up. Season late. 

** Kernels, white. Cob, red. ; 

9. Lone Istanp Twetve-Rowep. Lars nine to ten inches long, 
and about two inches in diameter. Lar slightly tapering, pointed 
rounded at tip, which is filled, 12-rowed. Kernels large, rounded on 
summit, white above, orange-yellow below, long dimpled, quite cub- 
ical, rounded on the corners so that the sulcus is pronounced, but 
shallow. Cob, large; plant about seven feet tall. 

Race ©. Ear-stalk, small to medium, cupped. Ear more or less 
tapering, often strongly. Kernels deeper than broad. 

{| Kernel, yellow. 
| Cob, white. 
* A sulcus between rows. 

10. Wricur Corn. From Vaughan. - Ears eight to nine inches 
long, about two and one-fourth inches in diameter. Ear-stalk rather 
large, shallow cupped. lar tapering, quite strongly in lower half, 
rounded but little at butt, pointed rounding at tip, which is uncoy- 
ered ; fourteen to 16-rowed. Kernels large, very deep, strongly 
rounded in upper half, forming a quite broad and deep sulcus be- 
tween rows, bright orange-yellow above, orange below, giving a very 
golden appearance to the ear. The kernel long dimple dented, often 
pinched, the dent disappearing in kernels near tip. : 

- || Cob, red. 
* A sulcus between rows. 

11. Wisconsin YreLtow, Vaughan. Synonym — Siaty Day Dent, 
Thorburn. Ears six to seven inches long, and one and three-fourths to 
one and seven-eighths inchesin diameter. Ears tapering distinctly, 
rounding at butt and at the tip evenly, tip well filled; mostly 
18-rowed. Kernels a little polygonal, showing a narrow suleus 
between the rows, light orange-yellow above, orange below, dimple 
dented, often ragged dented, small but rather deep. The suleus 
often not distinctly defined. 

-12, Prive or tHe Norts. Synonyms — Sibley’s Pride of the 
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Worth, Sibley, Gregory; Goddards Pride of the North, Vaughan. 


Ears six to seven and one-half inches long, and about one and three- 
fourths inches in diameter. Resembles Wisconsin Yellow in every 
respect, except having a slimmer form of ear, and is perhaps only a 
more northern form ; mostly twelve to 14-rowed. Plant about six 
and one-half feet tall, bearing its ears about twenty-four inches from 
the ground. One of the Earliest of Field Dents. | : 

13. Smepiey, Sibley. Synonym—An unnamed from Mich- 
igan. Lars six to six and one-half inches long, and about one and 
one-half inches in diameter. Ear slightly tapering, rounded at butt, 
pointed at tip, which is well filled; both butt and tip peculiar 
looking from the projecting and pointed kernels; mostly ten to 12- 
rowed. Kernels deep, strongly polygonal, having a very broad and. 
deep triangular sulcus between rows, very small at summit, dimple 
dented, lighter orange above than below. Cob, small; plant about 
six and one-half feet tall; season early. 

The kernels all pitch or slope downward on the ear, and this 
with the deep sulcus, offers a very peculiar and characteristic 
appearance. 

14, Farmer’s Favorire, Benson, Maule & Co. Snyonym — 
Larmer’s Favorite Golden Dent, Henderson. Ears eight to nine 
inches long, and about two to two and one-fourth inches in diameter. 
Ear slightly tapering in upper portion, more strongly in lower por- 
tion toward the tip, which is unfilled; fourteen to 18-rowed. Ker- 
nel a little deeper than broad, a little rounded polygonal, thus leav- 
ing a narrow sulcus between the rows, bright orange-yellow above, 
deep orange below, thick, large, long dimple dented, often rough- 
ened. 

** No suleus between rows. 

15. QueEN or THE Prartriz, Gregory, Bliss. Ears six to eight 
‘inches long, and about one and three-fourths inches in diameter, 
slightly tapering, well rounded at butt, often rather pointed toward 
tip, which is unfilled; sixteen to 18-rowed. Kernels flat, deeper 
orange below than above, deeply creased dented, usually pinched; 
cob, smallish. Plant about nine feet tall, bearing its ears about 
forty-two inches from the ground. | 

16. Nortu Star, Vaughan. Synonym— Minnesota Dent, of 
many New York farmers. ars seven to eight inches long, and one 
and three-fourths to two inches in diameter. Ear often tapering quite 
strongly, nicely rounded at butt, a little pointedly at tip, which is 
often rounded and well filled ; eighteen to 20-rowed. Kernel flat, 
yellow-orange above, orange below. Plant, six to seven feet tall. 

17. Harnaway, Vaughan, Ferry. Ears six and one-half to eight and 
one-half inches long and two to two and one-quarter inches in diame- 
ter. ar very slightly tapering in upper two-thirds, quite tapering 
in lower third, rounded evenly at butt and bluntly toward tip, 
which is unfilled; twenty to 24-rowed. Kernel narrow, yellow 
above, light orange below, long dimpled, often ragged or pinched 
dented. 
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18. Leamine, Vaughan, Sibley, Prof. Lazenby. Synonyms — 
Golden, Landreth, Ferry; Adams’ Dent, Prof. Beal. Ears seven to 
nine inches long, and one and seven-eighths to two inches in diameter. 
Ear slightly tapering in upper two-thirds, more strongly in lower 
third, often pointed at tip, which is unfilled; 18-rowed, more or less. 
Kernel. thick, long dimple dented, sometimes ragged or pinched,, 
bright orange yellow above, orange below, flat, some kernels slightly 
rounded at corners, forming an indistinct sulcus. Cob largish. 

19. Inurnois Yetitow. Ears eight to ten inches long, and about 
two and one-fourth inches in diameter. Ear slightly tapering, with 
a slight increase of taper in lower third, nicely rounded at butt, evenly 
at tip, which is unfilled ; sixteen to 20-rowed, or more. Kernel flat, 
yellow above, orange. below, dimple, often ragged, dented. Cob 
medium or largish. 

This appears to be quite generally grown in Illinois, and is the 
Yellow Dent of many New York farmers, and we can refer to it 
very many of the Yellow Dents of western farmers, and a number of 
_ local names, differing but in color or in minor characteristics. 

90. Mammoth Cuerster. Country Earty, Landreth. Ears nine to 
ten inches long, and two and one-half inches in diameter in center of 
ear. ar strongly tapering, usually more rowed at butt than towards 
tip, nicely rounded at butt, often rather pointed at tip; twenty to 28- 
rowed. Kernels very deep, often more than twice as deep as broad, ~ 
and two placed end to end equals or exceeds the diameter of the cob, 
yellow above, orange below, flat, dimple dented, often ragged. 

21. CuestrR County Gourp Srp, Landreth. Synonyms — Ches- 
ter County Mammoth, Sibley ;  Premiwm Chester County Mammoth, 
Bliss. Ears eight to ten inches long, and about two and one-fourth 
inches in diameter. Ear slightly tapering, rounding evenly at butt 
and tip, which is unfilled; sixteen to 20-rowed or more. Kernels 
deep, flat, light orange above, deep orange below, medium large, 
deeply creased dented, often ragged. Cob large. Plant abont seven 
feet tall. Ear always slimmer than’No. 20. ) 

Curster Country Mammora, Vaughan, Thorburn, Gregory, Ferry. 
Synonym — Cloud’s Karly Mammoth Chester, Landreth. Ears seven 
to eight inches long and two and one-quarter to two and one-half 
inches in diameter. ar slightly tapering, rounded,evenly at butt 
and tip; eighteen to 80-rowed. Kernels deep, narrow, thick, flat, 
light orange above, deep orange below, dimple dented. Cobs large. 
Plant eight to nine feet tall, bearing its ears forty-two to forty-eight 
inches from the ground. 

tt Kernels colored, not yellow. 
| Cob white. 
* A sulcus between rows. 

23. SourHERN Pro.iric, Sibley. Synonym, Avan’s Mo. Agr. 
Coll. Ears nine to ten inches long and about two and one-quarter 
inches in diameter. ar very slightly tapering, rounded at butt, 
rather pointed towards tip, which is unfilled; fourteen to 18-rowed. 
Kernels very deep, rounded polygonal, thus leaving a suleus between 
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rows. Light golden yellow just on summit, deep orange red below, 
long dimple dented, but usually ragged or pinched. 

| | Cob red. 

* A sulcus between rows. 

24, Fox or Lirrte Premivm, Sibley. Ear eight to eight and one- 
half inches long, and two inches indiameter. Lar slightly tapering, 
rounding at butt and at tip, which is not well-filled; 16-rowed 
mostly. Kernel slightly deeper than broad, polygonal, dimple 
dented, often ragged or pinched. Orange red above, red brown 
below. | | 

Grown in southern Illinois. 

25. Goopwin’s Rep. From N.C. Ear eight to eight and one- 
half inches long, and two inches in diameter. Lar slightly taper- 
ing, a little pointed toward tip, which is not filled ; fourteen to 
16-rowed. Kernel broadly oval, small at summit, which is flat and 
dimple dented, of a red purple color above, changing to orange red- 
dish below.- 

Urcuurcn’s Rep. From N. C. Ears eight to eight and one- 
half inches long and two inches in diameter. Resembles in outline 
Goodwin’s Red, but the kernel very deep, narrow, flat, with scarcely 
rounded corners. Purple in upper third, and changing toa red 
orange in lower portion. 7 3 

ttt Kernels striped. ~ 
| Cob white. 
* A sulcus between rows. 

27. CugRoKkEE. From Wisc. Ear seven to eight inches long, 
and about two inches in diameter, very slightly tapering, rather 
pointed in lower fourth; 16-rowed. Kernels deep, flat, rounded a 
little toward corners, thus forming a narrow but well defined sul- 
cus, yellowish white, beautifully striped longitudinally with red, 
creased, dented, sometimes pinched. 

| || Cob red. 
* A sulcus between rows. 

28. Urcuurcy’s Strawperry. From N.C. Ears eight to nine 
inches long, and about two and one-quarter inches in diameter. 
Ear regularly tapering, rounded at butt, bluntly rounded at tip, 
which is unfilled; fourteen to 16-rowed. Kernel deep, broadly 
oval, with a small, feebly indented summit, and a broad and deep 
sulcus between rows, honey white, longitudinally striped with red. 
A variety from Missouri has purple-red husks. Whether this has 
or not I do not know. 3 

** No sulcus between rows. 

29. SrrawsBerry. From N.C. Ear eight to nine inches long, 
and about two and one-quarter inches in diameter. Ear evenly 
tapering to near the tip, where it sharpens. Tip not filled; six- 
teen to 18-rowed. Kernels rather rectangular in outline, honey 
white, longitudinally striped with red. Cob red tinged rather than 


~- red. Similar ears from Missouri have purple-red husks. Whether 


this has or not, I do not know. 
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Resembles. at first sight Cherokee, but the ear is larger, the color 
lighter, aud no true sulcus can be made out. 

++t++ Kernels white. 
|| Cob white. 
* A sulcus between rows. 

30. Maryianp Prouiric, Sibley. Ear about seven inches long, 
one and seven-eighths to two inches in diameter. Ear tapering a little 
scarcely rounded at butt, roundly at tip, which is unfilled; 16-rowed. 
Kernels rounded at upper portion so as to forma rather broad and 
medium deep sulcus between the rows, white above, horny white be- 
low, lightly dented, often not at all toward tip. 

31. Wuire Dent,.Srptey. Ears seven to eight inches long, and 
about one and three-quarter inches in diameter at center of the ear. 
Ear tapering, shortly rounded at butt, rather pointed toward tip, 


which is unfilled; 16-rowed. Kernel flat, sufficiently rounded at _ 


corners to form a recognizable sulcus, long dimple dented, often not 
indented in lower portion of ear. Very similar to, if not indentical 
with No. 30. | 

32. Carottina SHon Pra. From N. CO. Ear about seven inches 
long, and one and three-fourths inches in diameter. Lar slightly but 


evenly tapering, evenly rounded at butt and tip, the unfilled tip pro- _ 


jecting ; sixteen to 20-rowed. Kernel deep and narrow, rounded in 
upper portion to a flat dented summit, thus leaving a rather broad 


sulcus between rows, white above, horny white below. Cob small. | 


From same collection as Shoe Peg, but quite distinct. 

33. Watson. From Tenn. Ear seven to eight inches long, and 
one and seven-eighths inches in diameter. Ear tapering, rounding 
at butt, and evenly at tip, which is unfilled; twelve to 16-rowed. 
Kernels rounded in upper half ‘to a small flat dimpled surface, thus 
forming a broad sulcus between rows, usually slightly indented to- 
wards lower portion of ear, and not at all at tip, white above, horny 
white below. 

This variety often appears in crops of Blount’s Prolific. 

34. Srptey’s Mammorn, Sibley. Synonym —Common Tennessee, 
A. G. Willey. Ears nine to ten inches long, and two and one-quar- 
ter inches in diameter. Lar slightly tapering, compressed rounded 
at butt, evenly rounded at tip, which is unfilled ; fourteen to 16-rowed. 
Kernels white at summit, horny white below, long dimpled dented, 
often pinched, flat, rounded at the corners, and forming a rather 
broad suleus. | 

Resembles Maryland Prolific, but the ear is longer, and more 
slender. 

85. Cary No. 2. From N. ©. Ear ten to ten and one-half 
inches long, about two and three-eighths inches in diameter. Ear 
tapering evenly; abruptly rounded at butt, a little pointed toward 
tip; sixteen-rowed. Kernels large, deep, widest at the center, thus 
forming often a rather broad and deep sulcus between rows ; white 
above, horny white below, not broad at summit, dimple dented. 

From same collection as Cary No. 1, and a distinct form. 


Noes 179 


36. Lone Tom. From N.C. Ear ten and eleven inches long 
and about two and one-eighth inches in diameter in middle portion. 

Kar tapering, little rounded at butt, the tip unfilled ; sixteen to 
18-rowed. Kernels rounded in upper portion, very deep, broad, 
thick, dimple-dented ; white above, and horny white below. 

Found in the same collection with the Crowder, but very dis- 
tinct. 

** No sulcus between rows. 

37. ArricaNn, E. 8. Landreth. Ears five to six inches long, and 
about one and five-eighths inches in diameter. Lar slightly taper- 
ing, rounding over butt, rather pointed at tip, which is unfilled ; 
fourteen-rowed. Kernel slightly deeper than broad, thick, small, 
dimple-dented. Plant about five and one-half feet tall, bearing its 
ears about twenty-four inches from the ground. | 

The same flint kernels planted produced one flint ear of the same 
description, about half dent ears as here described, and about half 
of a very peculiar form of the same description, but the kernels 
armed with a short, sharp, stiff spine where the silk was attached. 

38. Apams’ Exrra Harty, Sibley, Landreth. A smaller form of 
Adams’ Early, the ears four and one-half to five and one-half inches 
_ long, about one and five-eighths inches in diameter; ten to 14- 
rowed, otherwise the same description. Plant three and one-half to 
four and one-half feet tall; ears borne about eighteen inches from 
the ground. 

39. Apams’ Harty, Sibley, Henderson, Ferry. ars six to seven 
inches long, about one and three-quarter inches in diameter, slightly 
or strongly tapering, rounding at the butt; twelve to 16-rowed, the 
rows often spirally or irregularly arranged. Kernel slightly deeper 
than broad; white above, horny white below, long dimple-dented 
or creased. ob, large. Plant five and one-half to six and one- 
half feet tall, bearing its ears about twenty-four inches from the 
ground. 

40). Bussarapra. From Massachusetts; also from Professor La- 
zenby, O. Synonymous with Maryland White received from 
Maryland, and “ Common” from Tennessee. Ear seven to eight 
inches long, and about two and one-half inches in diameter. Har 
regularly tapering, a little rounded at butt, and bluntly toward the 
tip; which projects and is unfilled; twenty to 24-rowed. Kernel 
very deep and narrow, not close set laterally; white above, horny 
white below, dimple-dented, often pinched to a tongue. Plant 
eight feet tall. 

The samples grown in Massachusetts as is stated from seed received 
from Russia. . 

41. Wurrm Maryianp Gourp Srrp, Landreth. Synonyms, Zhomp- 
son Dent, Mo. Agr. Coll., and also ‘‘ Common” from Tennessee. 
Ear seven to eight inches long, and two and three-eighths inches in 
diameter. Ear tapering, rounded at butt and at tip, which is un- 
filled. Sixteen-rowed. Kernel, white above, horny white below, 


~ 180 _[ ASSEMBLY 


long, dimple-dented,; often pinched flat. Plant about nine feet tall, 
and bearing its ears about forty-eight inches from the ground. 

42. Suor Pra. From N.C. Ear about seven inches long, and 
two inches in diameter. Ear slightly tapering, rounded evenly at 
butt and tip, the latter unfilled and projecting; sixteen to 20- 
rowed. Kernel very deep and narrow, flat, deeply dimple-dented ; 
white above, honey white below. 

43. Cary No. 1. From N. C. Ears about -ten to eleven 


inches long, and two and three-eighths inches in diameter. Har 


slightly tapering, nicely rounded at butt, rather pointed toward tip, 
which is unfilled. Kernels very rectangular in outline, flat; white 
above, horny white below, deeple dimple-dented. Cob, white, often 
slightly buff tinged. 

44. Tue Crowprer. From N.C. Ears ten to eleven and one- 
half inches long, and about two and a quarter inches in diameter. 
Ear often strongly tapering, rounded at butt, a little pointed toward 
tip, which is unfilled; sixteen to 18-rowed. Kernel broad, flat, 


rectangular in outline, set loose laterally ; white above, horny white | 


below, long, dimple-dented, often ragged or pinched. 
|| || Cob, red. 
* No sulcus between rows. 

45. Intrvois Wurrs, Professor Lazenby. Synonyms — Whetney 
Corn, Mich. Agr. Coll.; White Dent from Connecticut. Ear eight 
to nine inches long, and about two and a quarter inches in diameter. 
Resembles Illinois Yellow in all but color. . 

46. Parrisp, Vaughan, Landreth. Ears eight to nine inches 
long, and abont two and a quarter inches in diameter. Ear tapering 
more quickly toward the tip, which is not filled; fourteen to 18- 
rowed. Kernel very deep, flat, rectangular in outline, spaced be- 
SPE rows, deeply, long, dimple-dented ; white above, honey white 

elow. 

pee Farmer’s Favorite in appearance of ear, but not in 
color. 

477. Procror’s Breap. Mo. Agr. Coll. Ears eight to nine inches 
long, and about two and three-quarter inches in diameter; ear taper- 
ing, rounded at butt, abruptly pointed toward the large projecting 
unfilled tip; twenty to 24-rowed; kernel flat, white above, honey 
dingy white below ; cob not large. i 

I am sorry that I have no more material for studying this inter- 
esting class. In general, each variety is determined from quite a 
number of collections from different sources, and includes many not 
as yet recognized by seedsmen. If errors occur, it is from the selec- 
tions sent me by the seedsmen, and supposed, to represent the crop. 
It must be remembered however, that the seed is little improved, 
and scarcely any that will yield a crop of unmixed type, but the ma- 


jority of the ears, itisto be supposed, will answer to the description, ~ 


and the variety once recognized, it can be carefully selected for seed, 
and thus year by year the variety will become purified. 
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ZHA * AMYLACEA, THE Sorr Corns. 


An agricultural species which is characterized by the starchy ap- 
pearance of the split kernel, no corneous matter being present. 

Race A. Ear stalk medium or largish ; ear cylindrical ; kernel 
broader than deep, rounded. ' | 

* Cob, white. 

1. Rep River. From Manitoba. Ears three to five and one- 
half inches long, and about one and one-quarter inches in diameter ; 
ear not rounded at butt; nor filling at tip; strictly 8-rowed; kernel 
much rounded, thick, not indented ; color, white; plant three and 
one-half feet tall, bearing its ears about one-quarter inch from the 
ground; early. 

This is probably Zea Mays, var. preecox, Nutt, or Early Mandan. 

2. Squaw. Synonym — Mandan, Vaughan. Ears six to nine 

. inches long, and about one and three-eighths inches in diameter, of 
cylindrical type, yet often appearing to taper from crowded kernels ; 
not rounded at butt, nor filled at tip; 8-rowed; kernels of various 
colors on same ear, such as white, blue, purple, reddish, yellow, etc.; 
plant four to five feet tall, bearing its ears two to three inches above 
the ground. 

The ears are often irregularly rowed, and many ears poorly 
formed, but the plant is early and exceedingly prolific; the variety 
seems to have been described by Salisbury, in 1848, as a flint, much 
grown by the Indians of Michigan, with white kernels and white 
cob. Vaughan writes me that itis the Squaw of Michigan, and in 
his seed catalogue says it is originally from the Upper Missouri in 
Dakotah. 

3. Omana. Synonym— LWVebraska Black. Ears eight to nine 
inches long, and one and one-half to one and three-quarters inches in 
diameter; 8-rowed, with a tendency toward ten rows at butt, the 
rows close and not open as in Tuscarora; kernel large; the color is 
various, some ears blue, others slate black, others white, other red, 
ete. 

4, Zont Purpre-Sporrep, F. H. Cushing, Zuni Indians. Ears 
six to seven inches long, and about one and one-half inches in 
diameter. Har cylindrical in upper two-thirds, often tapering in the 
lower portion to the unfilled tip; ten to 12-rowed; kernel often in- 
dented ; color, a white ground with purplish specks, but much mix- 
ture of colored kernels; plant five feet tall, bearing its ears about 
eighteen inches from the ground; many ears of other types in the 

crop. 

3 a Cob, red: 

5. Tuscarora. Synonyms, Zea erythrolepsis, Bonarous. Ears 
eight to ten inches long, and one and three-quarters to two inches in 
diameter, of cylindrical type, but usually tapering through the open- 
ness between the pairs of rows toward the butt; 8-rowed; kernels 
very large, creamy white, frequently creased at the summit; plan: 
six to seven feet tall, and bearing its ears eighteen to twenty-four 
inches from the ground. | 

This variety was brought to New York by the Tuscarora Indians 
in 1712, when they emigrated from North Carolina, and it is sup- 
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posed to be the variety under Indian culture at the time of the set- 
tlement. It is recorded by Bonafons as grown upon the Missouri © 
river, and a yellow variety is mentioned in North Carolina in 1849, 
and a reddish white variety in Arkansas in 1849. 

Race B. Ear stalks small to medium, often slightly cupped ; 
ear tapering ; kernel as deep as broad, slightly rounded. 

I form this race with great reluctance, as it is formed but from 
individual ears found growing with other kinds of corn, and from 
analogy with the divisions that occur in the other species. I in- 
clude here, provisionally, certain Zuni Indian corns, which do not 
entirely coincide, and are in certain aspects abnormal. The crops 
were all much mixed, and the descriptions are from the prevailing ears. 
While in special aspects they belong to Race C, yet the general ap- 
pearance seems to ally them to this race. 

* Cob white. , 

6. Zont Wuirs, Ff’. H. Cushing. ars seven to nine inches long 
and about one and three-fourths to two and one-fourth inches in 
diameter. ar stalk medium, slightly or not at all cupped; ear 
tapering, often rounded very strongly at butt; 16-rowed. Kernel 
often slightly deeper than broad, very firmly set, flat on the edges 
through pressure, giving a crystal like aspect to the polished kernels. 
Plant about five and one-half feet tall, bearing its ears about fifteen 
inches from the ground. 

The color of the kernels is much mixed on many ears; some ears 
beautiful red purple and pink purple, without mixture. 

7. Zont Yetiow, F. H. Cushing. Ears seven to eight inches 
long and about one and one-half to one and three-fourths inches in 
diameter. ar stalk rather small, sometimes more or less cupped. 
Ear tapering from a point one or two inches from the butt both 
ways. Kernels often slightly deeper than broad, with a sort of 
crystalline appearance from the flat sides being in different planes, 
of a lemon yellow color, but many kernels of other colors, and 
chocolate brown quite prevalent. Plant about seven feet tall and 
bearing its ears twenty-four inches from the ground. 

** Cob purple. 

8. Zont Brur, F. H. Cushing. Ears eleven to twelve inches 
long and about one and seven-eighths to two inches in diameter. 
Ear stalk medium small, often a little cupped. Lar in general 
evenly tapering, often quite tapering ; fourteen to 16-rowed. Randle 
rounded at summit, rather thick, sometimes dented, color light blue. 

9. Zunt Purry, fF. H. Cushing. Lars six to eight inches long 
and one and one-half to two inches in diameter. Ear stalk small, 
often cupped. Lar tapering, often strongly, rounded at butt, ten to 
16-rowed. Kernels slightly deeper than broad, very firmly set and 
bevelled on the sides, asin the other Zunis, of a reddish purple 
color. Cob purplish. Plant about five feet tall, bearing its ears 
twelve inches from the ground. | 

10. Zunt Brack, F. H. Cushing. Ears eight to ten inches long — 
and about one and one-half inches in diameter. Ear stalk medium, 
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often slightly cupped. Lar tapering a little in upper portion, 
strongly in lower; fourteen to 18-rowed. Kernel often a little deeper 
than broad, flattened on sides in different planes, thick, deep purple 
black, some kernels indented. Cob bright purple. Plant abont six 
feet tall, bearing its ears eighteen inches from the ground. 

Race C. Ear stalk small. ars tapering. Kernels deeper than 
broad. 

11. Mommy. From Peruvian Huacas. The samples, originally 
from the Peabody museum, and verified from a sample seen in pos- 
session of Professor Goodale, of Cambridge, in 1878, answer to the 
description of samples in the Smithsonian museum. Ears about 
four inches long and two inches in diameter, cone form, or strongly 
tapering from the large and rounded butt; 18-rowed. Kernel flat, 
slightly rounded at corners, slanting downward a little, rather rec- 
tangular in outline, indented and resembling in appearance a dent. 
Color brown, probably through age. 

Garcilasso de la Vega speaks of a kind of corn in Peru called 
Capra, which is “tender and highly esteemed.” Rivers and- 
Tschudi say the Peruvians worshipped the ears, “the grains of 
which were of various colors, or were arranged in rows united in 
the shape of a cone.” Hence this variety is doubtless one of the 
sacred corns of ancient Peru, and naturally the one selected for en- 
tombment. | 

12. Cuzco. In the valley of Cuzco, Peru, and only there, as Vil- 
morin believes, this variety is grown in various colors, the white 
only having reached our seedsmen. The kernels are very large, 
often seven-eighths of an inch long by five-eighths of an inch 
broad, rounded pointed at the summit, and creased. The plant 
grows fourteen feet tall, or in California to nineteen feet. In all 
attempts at growing, by ourselves, the plants have perished from 
smut before the ears were formed. We have never seen an ear, 
and only place it in this division on account of the kernels being 
deeper than broad. 

The soft corns appear to be but little grown in the United States, 
and our collections do not afford us many varieties. Our classifica- 
tion may, therefore, be considered as provisional only. Larger col- 
lections would undoubtedly give us better illustrations for Race B 
and probably some of Race C class are at present grown in tropical 
America, one of which may be identified possibly with the Mlazziwm 
of Peter Martyr. 


Zea * Everta, tHE Por Corns. 


An agricultural species in which the corneous matter is in excess, 
the starchy matter often entirely absent. Upon exposing the dry 
kernel to a-high temperature, the whole seed explodes into a white, 
fluffy mass, the interior structure being everted about the chit and 
epidermis. Kernels small, very hard and flinty, the silk scar usually 
very noticeable. 
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Race A. Ear stalk medium. Lar cylindrical, not rounded at butt. 
Kernel broader than deep, rounded. A fine line of visible starch 
often observable about the chit. 

* Cob white. 


1. New Enoetanp. Synonym— Wonpareil, Gregory. Ear six- 


to eight inches long, and about one inch in diameter; 8-rowed. Ker- 
nel glossy, rounded. Plant five to six feet tall, bearing its ears 
about sixteen inches from the ground. 

A white and a yellow variety occurs, but in general yellow and 
white kernels on the same ear; a deep purple form is also sometimes 
found grown, but the cob more or less red tinged. 

Race B. Ear stalk medium. Lar tapering more or less strongly, but 
usually nearly cylindricalin upper portion. Kernel as deep as broad. 

* Cob white. 7 

2. Strver-Lacep, Gregory. ars five to six inches long, and 

about one inch in diameter, rather evenly tapering ; mostly 12-rowed. 


The line of starch about the chit very fine, and in most cases absent. 


Color a translucent whitish. 

A yellow and a purple kernelled variety is sometimes found, the 
latter with a red tinged cob. 

3. Common Twetve-Rowrep. Synonym — Small White, Salis- 
bury. Ears six to seven inches long, and about one and one-eighth 
inches in diameter, but little tapering; mostly 12-rowed. The ker- 
nels have usually a light line of starch about the chit. Color a trans- 
lucent whitish. : 

A yellow form also occurs. . 

Race C. Ear stalk small, cupped. ars tapering, often very 
strongly. Kernel deeper than broad (with few exceptions.) 

+ Ear of ova] form. 
* Cob white. 

4, Dwarr Gotven. Ears three-quarters to two and one-half 
inches long and five-eighths to three-quarters of an inch in diameter, 
very oval in outline through the even rounding at butt and tip, and 
cylindrical in central portion; twelve to 14-rowed. Rows often 
irregular or spirally arranged. Kernels nearly round, of a bright, 


golden yellow. Plant about eighteen inches tall, bearing its ears - 


about two inches from the ground, and very early. 

This seems to be the Jas a poulet of Vilmorin. 

5. GoLpEN, Gregory. Synonyms — Quarantino, of Europe; Cob- 
bett’s Corn, of England. Lars three and one-half to four inches long 
and about one to one and one-eighth inches in diameter, tapering 
very slightly, and bluntly rounding at butt and tip, of ovoid form, 
but less oval than in the Dwarf Golden; twelve to 14-rowed. 


Kernels deeper than broad, rather flat on surface, bright golden ° 


orange. Plant about three and one-half feet tall, bearing its ears 
about twelve inches from the ground. Early, but not as early as 
Dwarf Golden. A little variable in size of ear. A form with black 
kernels is also found, called Black Pop. | 
++ ‘Ears very slightly tapering. 
* Cob white. 
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54. Smatt Peary. Ears about four and one-half to five inches 
long and one inch in diameter, tapering both ways from a point 
toward the upper third of ear. Kernels as deep as broad, very 
closely set, compressed, very dense; twelve or more rowed. Very 
distinet from Pearl No. 7. 

6. Mintaturr, Thorburn. Ears about four and one-half inches 
long, and three-quarters inches in diameter, tapering very grad- 
ually, often curved, tip rarely well filled; mostly 16-rowed. ‘er- 
nels triangular, very small, white, very flinty. 

7. Praru. Lars about four to five inches long and three-quarters 
to one inch in diameter, nearly cylindrical, the kernels very much 
compressed and flat; mostly 14 to 18-rowed, rounding at butt and 
tip rather abruptly. . Kernels much deeper than broad, triangular, 
very flinty. 

White and lemon yellow forms occur, and deep purple with red 
cob; also bluish, and ears with upper surface of kernels dead white. 

ttt Ears strongly tapering. 
* Cob white. | 

8. Brur. Ears six to eight inches long and about one inch in 
diameter 5 strongly tapering in lower portion; fourteen to 18-rowed. 
Kernels triangular, deeper than broad, very flinty, of a slate blue 
color. 

tttt Ears strongly tapering, kernels beaked. 
* Cob white. — 

9, Eayprian, Gregory. Synonym— White Rice. Ears four toseven 
inches long and one and one-quarter to one and one-half inches in 
diameter, strongly tapering, often cone form, many rowed. The 
kernels the shape of a rice kernel, with a sharp projection where 
the silk was attached, and sloping downward more or less. Color 
white. Plant about five feet tall, and bearing its ears about thirty 
inches from the ground. 

Varieties occur with amber, honey yellow, yellow and reddish 
kernels, with white cobs; and red purple, and almost black purple 
kernels, with red cobs. 

ABNoRMAL Form. 

10. Brar’s Foor, Harris. A variety of the Egyptian, introduced 
by Joseph Harris, seedsman, of Rochester, in 1885, as a novelty. 
The ear becomes flattened and in form resembles a bear’s paw. As 
a monstrosity, this freak is by no means a rare one, butif a variety, 
as is claimed, it offers illustration of the power of selection in per- 
petuating an abnormal form. 

The pop corns present a great many varieties, so far as color of 
kernel and size of ear is concerned, but the seed is generally so af- 
fected with cross-fertilization as not to generally furnish ears on 
type, except in those few varieties which are grown commercially. 
Thus a White Pearl may yield four or five distinct colors, or even 
rice ears; the New England Pop usually bears some ears of common 
Twelve-rowed, etc. When the seed is pure, the pops, however, 
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yield with trueness to type. We have preferred describing but a 
few typical varieties, but a collection could be easily made which 
would count large numbers, and present many points of minor diver- 
gence. ‘The species is a very distinct one, and a pop corn cannot be 


readily confounded with a flint or any other species, and the races 


are more readily distinguishable to the eye than by description. 


Zea Mays L. Var. Vaainata, the Pop Corns. 


There is a class of corns which deserve description by themselves 
from their peculiarity of bearing each kernel, as well as the ear, in- 
closed in a husk. These are the Pop Corns, also called Husk corn, 
Texas corn, Paraguay corn, Oregon corn, Rocky Mountain corn, 
Wild corn, California corn, Cow corn, ete. These, through the 
structure of their kernels and the shape of their ears, can be referred » 
to their several agricultural species, so far as we have had sample 
ears. Thus far we have had specimen ears of Sweet, Flint and Dent 
corns of the pod variety, and we have known of two cases where a 
few podded kernels have appeared in crops of the Canada type of 
corn, and have been told, authenticated by specimens, of the occur- 
rence of fully podded ears in crops from Blount’s Prolific dent seed. 
As yet, however, our collections have been insufficient for a careft' 
study. 


InpEx to Sweet Corns.* 


Genesee, No. 17. 
Golden, No. 24. 

Kight-rowed, No. 13. 
Hickox, No. 22. 

Improved, No. 22. 
Landreth, No. 30. 
Landreth’s Sugar No. 80. - 
Mammoth, No. 23. 
Marblehead, No. 2. 

Mammoth, No. 23. 
Minnesota, No. 5. 
Moore’s Concord, No. 19, 

Early, No. 19. 

Early Concord, No, 19. 
Narragansett, No. 3. 

Ne Plus Ultra, No. 33. 
New Triumph, No. 12. 
Orange, No. 16. 
Potter’s Excelsior, No. 27. 
Pratt’s Early, No, 1. 
Red Cob, No. 15. 

River, No. 4. 
Slate Sweet, No. 14. 
Squantum, No. 26. 
Stowell’s Evergreen, No. 32. 


Amber Cream, No, 20. 

Asylum, No. 21. 

Black Mexican, No. 14. 

Sugar, Nos. 14, 25. 
Sweet, No. 14. 

Brighton Orange, No. 16. 

Burr’s Improved, No. 31. 

Jlark’s Old Colony, No. 28. 

Crosby’s Early, No. 18. 

Harly Twelve-rowed, No. 18. 

Darling’s Karly, No. 9. 

Dolly Dutton, No. 7. 

Dwarf Early, No. 10. 

Early Concord, No. 19. Z 
Hcelsior No. 27. 
Genesee No. 17. 
Marblehead No. 2. 
Minnesota No. 5. 
Narragansett, No. 3. 
Orange, No. 16. 

Sweet, No. 11. 

Egyptian, No. 29. 

Kight-rowed Early, No. 11. 

Hwergreen, No. 22. 

Heacelsior, No. 27. 


Extra Early Crosby, No. 18. 
Dwarf, No. 10. 
Marblehead, No. 2. 
Ford’s Early, No. 5. 


Tom Thumb, No. 6. 
Triumph, No. 12. 
Washington Market, No. 29. 
Wyoming, No. 8. 





* Synonyms in Italics. 
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Inpex to Frint Corns. 


African Maize, E. I., No. 39. 
Blue Flint, No. 1. 
Twelve-rowed, No. 28. 
Canada, Nos. 2, 21. 
Twelve-rowed, No. 29. 
Chadwick, No. 3. 
Chinese Golden, No. 39. 
Compton’s Early, No. 30. 
Surprise, No. 30. 
Connecticut White, No. 16. 
Cuban, No. 40. 
Dutton, Nos. 31, 34. 
Early Canada, Nos. 2, 21. 
Dutton, No. 31. 
Summer Flint, No. 81. 
Kight-rowed Brown, Nos. 11, 12. 
Copper Colored, No. 11. 
Red Glazed, No. 13. 
White, No. 17. 
Yellow, No. 9. 
Eilm’s Early Yellow Field, No. 8. 
Flesh Colored, No. 10. 
Forty Days, No. 14. 
Franklin’s Yellow, No. 41. 
French Yellow Six Weeks, No. 88. 
Golden Dew Drop, No. 7. 
Yellow, No. 42. 
Hominy, No. 38, 


Improved King Philip, Nos. 11, 25. 
Japanese Striped, No. 44. 
Killam, No. 22. 
Lackawaxen, No. 18. 
Landreth’s Earliest Yellow, No. 29. 
Large White Flint, No. 83. 
Long Yellow, Nos. 9, 238. 
Canada, No. 4. 
Longfellow, No. 8. 
New England Hight-rowed, No. 21. 
Twelve-rowed, No. 382. 

Orange Flint, No. 6. 
Pennsylvania Yellow, No. 24. 
Pierce’s Columbia, No. 4. 

Improved Canada, No. 4. 

Twelve-rowed Canada, No, 31. 
Red Blazed, No. 26. 
Rhode Island White Cap. No. 15. 
Rural Thoroughbred, No. att 
Sanford, No. 19. 
Silver White, No. 17. 
Smoke Dutton, No. 35. 
Topover, No. 43. 
Twelve-rowed White, No. 36. 
Waushakum, No. 5. 
White Australian, No. 17. 
White Flint, Nos. 18, 27. 


InpEx to Dent Corns. 


Adams’ Dent, No. 18. 

Karly, No. 39. 

Extra Early, No. 38. 
African, E. 3, No. 37. 
Baldwin’s Branching, No. 3. 
~ Benton White, No. 6. 

Yellow, No. 1. 
Bessarabia, No. 40. 

Blount’s Prolific, Nos. 4, 5. 
Brindle Dent, No. 2 
Caragua, No. 8. 
Carolina Shoe Peg, No, 82. 
Cary, Nos. 1, 43. 
Nos. 2, 35. 
Cherokee, No. 27. 
Chester Co. Gourd Seed, No, 21. 
Mammoth, Nos. 21, 22. 


Clouds Harly Mammoth Chester, No. 22. 


Common, Nos. 40, 41. 
Tennessee, No. 34. 


FHoans No, 238. 
Farmers Favorite, No. 14. 
Golden Dent, No. 14. 
Fox, No. 24. 


Goddard’s Pride of the North, No. 12. 
Golden, No. 18. 

Goodwin’s Red, No. 25. 

Hathaway, No. 17. 

Illinois White, No. 45. 


Yellow, No. 19. 
Improved Blount’s Prolific, No. 5. 
Leaming, No. 18. 
Little Premium, No. 24. 
Long Island Twelve-rowed, No. 9. 
White, No. 7. 
Tom, No. 36. 
Mammoth Chester Co, Early, No. 20, 
Maryland Prolific, No. 30. 
White, ‘No. 40. 
Minnesota Dent, No. 16. 
North Star, No. 16. 
Parrish, No. 46. 
Premium Chester Co. Mammoth, No. 21. 
Pride of the North, No. 12. 
Proctor’s Bread, No. 47. 
Prolific, No. 5. 
Queen of the Prairie, No. 15. 
Shoe Peg, No. 42. 
Sibley’s Mammoth, No. 34. 
Pride of the North, No. 12. 
Siaty Day, No. 11. 
Smedley, No. 18. 
Southern Prolific, No. 23 
Strawberry, No. 29. 
The Crowder, No. 44. 
Thompson Dent, No. 41. 


_ Upchurch’s Red, No. 26. 


Strawberry, No. 28. 
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‘Watson, No. 38. Whitney, No. 45. 
White Dent, Nos. 31, 45. Wisconsin Yellow, No. 11. 
White Maryland Gourd Seed, No. 41. Wright, No. 10. 

Yankee, No, 1. 


Inpex To Sorr Corns. 


Cuzco, No. 12. Tuscarora, No. 5. 

Mandan, No. 2. , Zuni Black, No. 10. 
Mummy, No. 11. Blue, No. 8. 

Nebraska Black, No. 8. Purple, No. 9. 

Omaha, No. 3. Purple-spotted, No. 4. 
Red River, No. 1. White, No. 6. 

Squaw, No. 2. Yellow, No. 7%. 


InpEX To Pop Corns. 


Bears Foot, No. 10.. New England, No. 1. 
Black, No. 5. Nonpareil, No. 1. 
Blue, No. 8. Pearl, No. 7. 
Cobbett’s Corn, No. 5. Quarantino, No. 5. 
Common Twelve-rowed, No. 3. Silver-laced, No. 2. 
Dwarf Golden, No. 4. Small Pearl, No. 53. 
Egyptian, No. 9. Small White, No. 3. 
Golden, No. 5. White Rice, No. 9. 


Miniature, No. 6, 


—o- a 


REPORT 


OF THE 


HORTICULTURIST. 


INTRODUCTION. 


The chief work attempted in the station garden the past season 
has been: 

1st. The continuation of our test of varieties and the determina- 
tion of synonyms. 

2d. Testing seeds gathered at different stages of maturity; from 
different parts.of the plant; and seeds maturing at different times; 
in order to note the influence of these conditions upon the resultant 

lants. 
: 3d. A continuation of the testing of insecticides ; and 

4th. Making an examination of the root systems of our garden 

lants. 
, Besides this general work, many special experiments have been 
performed upon the different crops grown in the garden, the details 
of which will appear in the proper places. 

In the first division of our work, we have been greatly aided by a 
gift from Messrs. Vilmorin, Andrieux & Co., of Paris, of about five 
hundred varieties of vegetable seeds. The efforts that these gentle- 
men have made in establishing synonyms in their own trial grounds 
is the very best certificate that the seeds received from them are both 
true to name, and of distinct varieties. We have thus felt secure in 
using these varieties as standards with which to compare others of 
doubtful purity. 

A more favorable season, and the acquisition of many new 
varieties have enabled us to carry the work of description and class- 
ification much further than was possible in 1883. The results of our 
work, though gradually assuming shape, are not as yet sufficiently 
complete for presentation. 


The Importance of Accurate Nomenclature. 


’ We need hardly say that it is extremely desirable that each 
variety of vegetable should be known among both seedsmen and 
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gardeners under one distinctive name. In our study of vegetables 
during the past three years, we have frequently been surprised to 
find how well the distinguishing characters of vegetables are pre- 
served through the carefulness exercised by seed growers, even within 
species in which the varieties tend constantly to cross-fertilize. We 
find that in the great majority of cases, where we have a carefully 
prepared description of a given variety, the seed purchased under 
that name produces plants of which the principal characters agree 
with the déscription. Our own experience teaches us that in many 
of our garden vegetables, conformity to type can only be secured by 
the most careful selection and separation of seed plants. With 
these what seem difficult results so well attained, it seems a great 
pity that the benefits of this careful seed breeding should be so 
largely lost through the prevailing careless system of nomenclature. 
We are dwelling somewhat largely upon this subject, because it 
seems to us that its importance demands reform. We need only to 
refer the reader to the paragraph on the French Forcing carrot, on 
p./74¢ , and upon the synonyms of early peas, p.23Qo0f this report 

for an example of the truth-of our statements. . 

It is evident that reform in a nomenclature that has once become 
confused can only be accomplished through the agreement of those 
who disseminate the seeds. It has seemed to us, that one of the 
most valuable works that can be carried on at our station is an at- 
tempt to establish a true nomenclature and description of the 
varieties of vegetables grown in our country, and the bringing to- 
gether as synonyms all the names that are applied to each individual 
variety. This is a work of magnitude, and one that requires much 
careful observation. It is also a work that necessitates the study of 
many varieties under different conditions of soil and climate. 

It is our earnest hope that the work we are undertaking may ap- 
prove itself to those interested in the subject, both from its intrinsic 
importance, and the careful manner in which we are endeavoring to 
perform it. We shall esteem it a favor if any person well informed 
upon varieties in any garden vegetable, who discovers an obvious 
mistake in our decisions, will communicate the fact tous. Also, we 
desire that any grower of vegetables who is led to suspect that any 
two names are synonyms should inform us of the fact that we may 
verify his opinions. Finally, we shall be much pleased to discover 
that through the influence of our work in this direction, the names 
of varieties in the catalogues of our seedsmen are gradually becoming 
simplified and of uniform wording. 

In the second division of our work we found difficulties through 
the cross-fertilization of varieties that rendered our experiments 
nearly useless in the case of the onion, radish, beet and carrot. 
These difficulties were not entirely unexpected. The seeds used 
were, of necessity, gathered from the Station garden, and in attempt- 
ing duplicate experiments with- different varieties we incurred the 
danger of cross-fertilization. In some other vegetables also the dif- 
ferences in results are so obscure as to suggest no deductions; but 
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amid these discouragements we find sufficient hope in the outcome 
of a few plantings to give the impression that our efforts in this di- 
rection promise valuable results, and justify further experiments 
upon a larger scale. 

Our experiments with insecticides have been rewarded with a 
reasonable degree of success. 

We desire here to acknowledge our indebtedness to our Assistant, 
Mr. O. E. Liess, whose faithfulness in taking notes and ready zeal are 
deserving of favorable mention. 

Abbreviations : 

As we have frequent occasion to mention the names of seedsmen, 
we will use the following abbreviations in order to economize space. 
When one of these is attached to the name of variety, it indicates 
that the seed was obtained from the party corresponding to the ab- 
breviation. When a date is also appended, it indicates that the seed 
was obtained in the year specified. When no date is appended it is _ 
understood to be 1884. 


B. M. & Co. Benson, Maule & Co., Philadelphia, Pa. 


Batch. D. Batchelor, Utica, N. Y 

Ben. Ernst Benary, Erfurt, Germany. 

Bliss. B. K. Bliss & Sons, 34 Barclay St., N. Y. 
Clev. A. B. Cleveland, Cape Vincent, N.Y. . 
Dam. Damman & Co., Italy. 

Fer. D. M. Ferry & Co., Detroit, Michigan. 
Greg. J. J. H. Gregory, Marblehead, Mass. 

Hen. Peter Henderson & Co., 35 & 87 Cortland St., N. Y. 
Hors. F. H. Horsford, Charlotte, Vt. 

Lan. David Landreth & Sons, Philadelphia, Pa. 
Sib. Hiram Sibley & Co., Rochester, N. Y. 
EG: I. Tillinghast, La Plume, Pa. 

Thor. J. M. Thorburn & Co., 15 John St., N. Y. 
Vil. Vilmorin, Andrieux & Co., Paris, France. 


“ Gard. Chron.” is used as an abbreviation for the ‘“ Gardener’s 
Chronicle, London ; /7. is used as an abbreviation for French, Ger. 
for German, and Syn. for synonym. 


Brrr, — Test or VARIETIES. 


We tested the past season eleven so-called varieties of garden beet, 
one of Chard, fourteen of Mangel Wurzel, and eleven of Sugar beet. 
The seeds were planted April 24, in rows ten feet long ; two rows 
each of the garden beets and chard, and one of derManvels and 
Sugar beets. In order to ascertain the percentage of vegetation, 
one hundred seed cases from each package were carefully counted in. 

The soil was manured with a moderate application of stable ma- 
nure. The rows of garden beets and chards were twenty-one inches 
apart, and those of the Mangels and Sugar beet twice that distance, 
or three and a half feet apart. The plants were thinned to six 
inches apart in the row. We present the time required for vegeta- 


192 


| ASSEMBLY 


tion, the number of plants vegetated, and the number and average 


weight of the roots harvested in each variety, as follows: 


6 
2 

Beet: ES 
Dark Red Pyriform or Strassburg..... 14 
Dwarf Deep Blood Red......2..2... 14 
Knaver’s Improved Imperial......... 14 
iendreth’s \V ery Harly.ifc pc eye 14 
fone Blood Heda 7.(32-.'s ler. Ware etact 14 
Hones VeUow sea tet ee eae eee 12 
Red Covent, garden... fei evi alee 14 
Teds bine revise steers fae eats anaes 16 
PAIRS VED Wreises s/s alte etc ais fine operates 12 
Baye ouard & oust ae ee seh Lee 12 
Whyte’s Very Deep Blood Red....... 12 
Yellow Castelnaudary.........-.-... 12 

Beet-Mangel: 
Golden Tankard (Greg.)...... ...... 12 
Golden ‘Tankard: (Vik)... 2 00). cat een he 12 
BANE eed cn ees tbe hae geen ae ee 11 
Zones WohiteReds Lop <0 gis utae a Barts ote ad 
Long Yellow White Flesh............ 11 
Long.W hiteGreen: Topi a s4s «ay oe 11 
Nepro wed Eleshed «. sty... 5.5% seis 11 
Orange Globes: 4: sg See 8, sre saa ee 11 
PVCR AE OUON Ae. Ge a rie ees to a 11 
syed: A) S0Tn sacks e Gee re hay Tg 
Webb’s New Kinvers’ Yellow Globe... 11 
Paeilow, Globe; (Val. ju eras at eel 
Mellow. Globe (Mero .4 ol esg eae oe 11 
Mellow Mammoth, «3. cre ewes basen £ 11 
Yellow Ovoid Barre’s or Intermediate. 11 

Beet-Sugar : 
asad Wigtgels 81s) lb ah gees BAM SN eb 11 
German Small Rooted. ites sks e en ert 1 
SOV LOD... 4. CXR em abel e eames ateuy. 11 
Vilmorin’s Improved White.......... 11 
Wvenite qsreenLOp 2. ice anes ennun ais). 13 
White Green Top Brabant........... 11 
Wiihite ried hopoic is eae eee tere: te 
ehow TA GSUaye wr '; ce eee beeen oe 11 


It will be observed that in the garden beet, the average vee 
of the roots is decidedly less than in the Sugar beet or mangel, 
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also 


that in the Vilmorin’s Improved Sugar beet, which is noted for its 
richness in sugar, the roots average less in weight than in the other 
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varieties of Sugar beet. In the beet, richness in flavor, and in sugar 
accompany small size, hence in choosing a variety for table use, we 
should not necessarily select the most productive one. 

We do not note the comparative earliness of the different varieties, 
owing to the difficulty of securing a fair standard for comparison. 
We note however a rule which seems to apply pretty well with all 
the garden roots, and to the onion also, viz., the more depressed the 
root or bulb, or in other words, the “ flatter” it is, the more rapid 
is its development. 

By planting several samples of seed grown in the station garden 
in the summer of 1883, we learned the important fact that the 
varieties of this vegetable cross-fertilize by natural agencies, and 
hence can only be kept pure when grown separated some distance 
from each other. We made experimental plantings with seven 
varieties, sowing the earliest, and the latest ripening seed of each in 
adjoining rows. The mixed condition of the crop renders deductions 
unsafe. We note however that the earliest ripe seed gave on the 
average considerably larger vegetations than the later, and that the 
largest percentage of vegetation secured from any of the beets was 
from a planting of the Early Blood Turnip variety, the seed of which 
was gathered very green. 


The Use of Salt as a Fertilizer. 


Common salt is often recommended as a fertilizer for the beet. 
In order to test its efficacy, we applied to ten rows of the Half Long 
Blood variety, common salt of the rate of, as nearly as could be cal- 
culated one ton per acre, leaving ten adjoining rows untreated. 
During the growing season, a difference in the foliage was readily 
perceptible, it being decidedly more vigorous on the salted plat. 
The roots, however, failed to show any marked effect from the use 
of the salt. The ten rows receiving no salt, yielded 126 Ibs. 7 1-4 
oz. of roots, while the salted plat yielded 129 lbs. 14 0z., the differ- 
ence being about three per cent in favor of the salted rows. 


CARROT. | 


Test of Varieties. 


_ We tested in the garden the list of Carrots named in the following 

table. The seeds were planted April 25, in rows ten feet long and 
twenty-one inches apart, one hundred seeds in each row. The soil 
was manured as for beets, and the plants were thinned where sufii- 
ciently thick to require it. We note the time required for vegeta 
tion, per cent. of vegetation, and the number and weight of roots 
harvested. 
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mn 
t mM » S 
g Ss 5 68 
eu Ns Ap 35° 
De s3 Fg 
CARROT, es) = ° a S 
oO : Lona) DS 
Pf Bg nee ane 
Bs 5S He & 

a Ay 4 < 
Danvers Orange Half-long........ ss....- 15 40 30 8 
dary Short scarlet’ Horn.: . 3.3"... .4se acl: 22 40 37 5 
Early Very Short Scarlet ......6. ccssee 22 20 20 7 
English Horn or Half-long Pointed-rooted.. 18 50 52 dé. 
French Horn or Very Early Scarlet Forcing. 22 28 24 8 
SPAPLICN 6 tOG OTH). a wa biembe se eneen Be kee 18 48 42 € 
RUSE Sich ete as ide sea esate ate cleat ae oe 22 15 - 9 18 
Guerande Half-long Stump-rooted ........ 22 25 22 12 
Half-long Early Carenton ........... .... 22 39 29 7 
Pigs eloned sug on. say us ba Pa bg na tsb alead wie Bo 22 33 29 9 
Half-long Scarlet Nantes ........... 0.000 22 30 26 9 
Half-long Scarlet Stump-rooted ..........- 22 36 37 7 
wamien sntermediate -:. .3.tice~ delice sees eae 22 41 36 7 
arge Pale-red Wlanders? i. s.c.05 sis sash wack 22 22 19 10 
Large Short Vosges ..... CN denn es 0 oe 22 29 24 10 
Large Yellow Belgian,.............00-005 22 9 3 18 
HORT TIQMNON Shee hall fs, sie leeds b ah ae RCE 22 16 15 9 
Loup hed sty alery®. -< sc. .cee eae eae 15 73 69 6 
SION TROCLDUITOY Wis vas se ewnae seat eee oe? 36 36 7 
Tiong Red Without Cores... ccc. ccc cise 22 lige 12 6 
Long Scarlet Altrincham (1 :.4),..2. ss... 18 30 30 4 
MEGA Os sC1 01a cay eke. » Ja ean oie eee 15 52 50 5 
WW inite. ATSC LOPS wi. cs o's relates cote te oleate 15 57 60 fit: 4 
White Green-topped D’orthe.. ........... 15 35 30 9 
AY Inte ‘Pransparent..... oss: eas es oes ae eee 22 22 16 8 


The Danvers Orange Half Long (Lan.), and Danvers (Fer. 1883), 
seemed to be synonyms; also Guerande (Greg.), and Guerande Half 
Long Stump Rooted (Vil.), and the Orange Belgian (Vil), and 
Large Yellow Belgian (Sib. 1883.) The Large Short Vosges (Vil.), 
was wrongly named, being the white transparent. The other plant- 
ings seemed distinct, though in several of the half long varieties, 
roots were plentiful that would pass equally well in others. 

We were favorably impressed with the Guerande carrot. The 
roots are half long but very large and quite regular in form. The 
White Green topped d’Orthe is also very productive. _The French 
Horn or Very Early Scarlet Forcing is earliest of the varieties 
tested. This carrot is sold under many other names, among which 
are French Forcing, Early French Forcing, Early French Scarlet 
Forcing, Early Forcing Horn, Earliest. Short Forcing Horn, Early 
Red Short Horn, Earliest Short Horn, Early Frame, Early Short 
Scarlet, Extra Early Forcing, Early Scarlet Forcing, Early French 
Short Horn, ete. 

The experimental plantings of carrot were somuch mixed through 
cross fertilization, as to be useless for the purposes intended. 


Tvavisn. 
Test of Varieties. 
We planted one hundred seeds, from each of forty-six differently 
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named packages of radish seed, in the garden, April 29, in rows ten 
feet long and twenty-one inches apart. The soil was ’ prepared as 
for the beet. We note the following statistics : 








RanpisH. 
a |, 42 s s 
a 2 = a js = Ke) se) 
3 uo) = ® ay 
Caen (lee: ae 0) 0) 
eu | @ | On g 7) n 
NAME we | 3 25 ed 8 ui D x Ou 
29189} SB | 9o | ae | ge | 2B 
Oe hist Aka = = cs} 3 aS 
wa $1 hs Se a | th l od 
ES\/s8| £5 | ga | A at 
By Ay Fy —Q cy Fy = 
Black Long Spanish Winter....... . .. 10 5S 64 a 70 120 
Black Round Spanish Winter .......... 10 43 59 , 80 155 
Carter’s Selected Long Scarlet......... 10 | 46 49 f 63 122 155 
Deep exeeey SRW S COU 0 ees sae eA ee re 10 58 42 70 65 111 137 
MeN My Fao wa ia. s Sere ot acs So vee we oh 10 66 43 425 54 98 124 
Barliest PCALIO LEE Gs ce ta dcne csewese LO 37 52 70 66 111 137 
Earliest Short-topped White sesises. 10 51 52 70 72 115 155 
Early Deep Scarlet Pao cued: 10 45 42 70 63 115 137 
Early Deep Scarlet Turnip... be gers TO 48 45 ~ 40 65 115 127 
Early Long Scarlet Shor rt-top Se ee LN 40 42 68 "2 111 - 155 
Early Purple Turnip . yates lO ale th 49 64 65 111 155 
Early Round Dark Medio oe. 10 19 41 65 65 lit 127 
Karly Scarlet Prussian Globe.. pe 10 28 Aye) 64 58 110 186 
Early Scarlet Turnip (Vil.) ............. 9 32 37 69 64 110 139 
Early Scarlet Turnip White Tail(Thor.)| 9 31 37 48 65 110 126 
Early White Giant Stuttgart........... 1 9 73 56 62 110 189 
Early White Small curnlp UO a cena Sate 9 53 37 69 60 112 139 
Garnet Turnip . He Sh Ee 9 59 37 69 51 110 126 
Giant Stuttgart Summer ... ......-.... 9 63 56 62 108 140 
OIG ORs. 05 ook ccd iz ieee eee’ 9 46 46 69 52 101 121 
Golden Yellow Turnip.................. 9 61 46 69 48 97 121 
Grey Round Summer . agarose 9 60 46 69 60 100 135 
Grey Summer Turnip (Thor. As, prawns 10 32 41 69 58 105 126 
Grey Summer Turnip (Hen.) ........... 10 41 Al 69 55 100 126 
Grey Winter from Laon. ..... ........ 10 51 53 oa 74 115 136 . 
Half long Deep Scarlet ............. ... 9 48 : 88 62 63 101 136 
Large White Summer Turnip .. Ls, 9 59 38 67 59 106 136 
I ARP ee oe 6.5, wee borers <r.ejs poke oe 9 47 38 67 52 106 134 
Long Scarlet Salmon .... ......... «.-. 9 37 38 69 69 129 141 
Hong White: Naples ss... ccc cheese es ve 9 76 51 69 62 109 136 
Fione Wise WileonNa.— of 25. ses coe bee 10 21 41 63 63 109 136 
London Particular Long Searlet ... .. 9 28 44 Rate 59 115 154 
Market Gardener’s Early Long Scarlet.|} 10 50 38 63 65 119 
Normandy or Marais................ .. 10 13 4l 63 {ire 129 
Purple Large Gournay Winter. ...... 10 48 63 Pace 111 Ee 139 
Purple Olive Shaped Sete tinned: 10 29 38 48 63 113 136 
Purple Turnip a ed a LU) 42 38 62 58 105 136 
Purple Fae White-tipped. Qi eee 9 72 38 62 58 102 126 
Raphanus Caudatus:.. 2... ......seeee. 9 43 oe. 41 113 121 
Scarlet China Winter 662). ccs. se. see cee 9 64 51 63 55 102 126 
Scarlet Olive-shaped.. 9 58 38 63 63 110 136 
Scarlet Olive- BNApod White-tipped 9 66 38 44 65 113 136 
Scarlet Turnip ..... 3 Beales 51 88 48 67 113 136 
Scarlet Turni White-tipped.. Pes te 9 56 38 62 65 109 126 
Small Black Summer.................6- 9 46 56 a5. 69 113 154 
Very Large Russian Winter........... 9 63 110 YESS 115 
White Crooked . AT Nr 9 42 62 Cee 58 115 1386 
White Large Spanish Winter.. Rae aleag 9 44 58 eee 55 119 139 
White Olive-shaped 9 21 38 62 73 119 139 
White Strassburg or White Hospital .. 9 34 39 69 58 105 139 
White Strassburg Summer .... ........ 9 52 36 69 49 110 139 
AwAeMeR ey dM y say | OPERA. de Fae haa ae 9 Al 44 69 58 110 139 
Yellow Summer Turnip ................ 9 60 41 69 59 110 126 





196 _ [AssemBiy 


It appears that the Early Scarlet Turnip, Early White Small Tur- 
nip and Garnet Turnip were earliest, being fit for table use in thirty- 
seven days. Several others, however, were noted only one day later. 
We think the early White Turnip retains its solidity longer than 
the other two, but on the other hand, it is less tender and more acrid. 

As will appear, seven of the names are of winter radishes. These 
are not strictly comparable with the others, but as our object in 
- growing them was to secure descriptions of the varieties, we planted 
the two classes together as a matter of convenience. 

The Raphanus caudatus or Serpent radish is of interest, as the 
seed pods, and not the root, is the part that has been developed in 
cultivation. These are of about double the size of those of the com- 
mon radish, and they are used as a salad like the root of the latter, 
or are prepared in vinegar, and used as a pickle. 


Synonyms. 


After a very careful scrutiny of the plants in the different rows, 
we pronounced the following names as synonyms. 


Karly Round Dark Red (Hen.), Early Deep Scarlet (Vil.), and - 


Deep Scarlet Turnip (Thor.) 

Early Scarlet Turnip (Vil.) and Early Scarlet or Red Turnip (Sib. 
1883.) . . 

Scarlet Turnip, White Tipped (Vil.), and Early Scarlet Turnip 
with White Tail (Thor.) 

Yellow Summer Turnip (Thor.) and Golden Yellow Turnip (Vil.) 

Early White Giant Stuttgart (Vil.) and Giant Stuttgart Summer 
. (Thor.) - 

The plants of several of the other names have a very close resem- 
blance, but we will not pronounce upon them until another season’s 
trial. c 


Hazperiments. 


We made several experimental plantings of radish, including green 
and ripe seed, seed from terminal stalk and from lower branches ; 
first and last ripeseeds, etc. As we gathered the seeds planted 
from different varieties growing in proximity, the resulting plants 
were so far cross-fertilized as to render deductions unsafe. We 
note, however, one interesting fact. A plant, the seeds of which 
were all quite green, was pulled and hung up in the seed room 
to dry. A few pods were picked from it at the time it was 
pulled, and after drying, preserved in a separate package. The seeds 
from the pods dried on the plant vegetated eighty-one per cent, 
while those picked from the plant vegetated but three per cent, and 
these few vegetated plants were so feeble that they soon perished. 

We made several experiments with the view of avoiding the in- 
jury from the radish fly, Anthomyia raphani, which has proved so 
injurious to the roots of radish on our soil in previous years. On 


May 21, we passed a small quantity of tobacco leaves through a feed 
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cutter, and applied the clippings thus obtained to one-half each of 
twenty-eight rows of radish, spreading them thinly upon the soil 
for a width of three inches upon each side of the rows, sprinkling 
on enough dirt to prevent the wind from blowing them away. The 
foliage in the half of the rows treated with the tobacco clippings 
soon became more vigorous than the other half, and we hoped to 
find that the roots of these plants contained fewer maggots. In this, 
however, we were disappointed. When the roots were sufficiently 
large for use, we found that those treated with the tobacco clip- 
pings contained no fewer maggots than the others. Indeed in many 
cases they contained more. 

Growing the radish in a frame of boards had no apparent effect 
in keeping away the maggot, though it largely prevented the attacks 
of the flea-beetle. 

In the spring of 1883 we applied a very liberal dressing of coal 
ashes upon a small plat of ground, and after forking over the soil, 
planted it with radish seed. The roots produced were nearly or 
quite as badly infested with the maggot as others grown without an 
application of the ashes. Last spring we again planted the plat 
with radish seed, and were surprised to find that the roots produced 
were almost entirely free from maggots. We followed the first 
crop with a second, and this with a third, with the same result. All 
the roots grown on this plat were free from the maggot. We are 
led to believe, therefore, that soil in which an abundance of coal 
ashes is thoroughly mixed will produce radishes free from the 
larvee of the radish fly. We purpose carrying the experiments far- 
ther the coming season. 

For details of experiments upon the flea-beetle, Z/altica striolata, 
see the paragraph on insecticides. 

Radishes planted late in spring, or during the summer, do not 
usually succeed well. We found, however, that by mulching the soil, 
after planting the seed, with a layer half an inch thick of grass, and 
watering the bed every evening when dry, until the plants were 
well up, a very good crop was the result. 


TuRNIP. 


Test of Varieties. 


We planted seed of fifty so-called varieties of turnip in the gar- 
den July 24, in rows ten feet long and three and one-half feet 
apart, one row of each variety. The plants were thinned when of 


* proper size to about four inches apart in the row. Owing to a se- 


vere drought in August, the plants: made very little growth until 
September. 

We note the time when the varieties were fit for the table, the 
number of roots harvested in each, and the average weight of the 
roots. ; 
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Turnip. 
At 
edible 
maturity 
in-days. 

Black One Sip Webi: Asp ftu ores 86 
Chirk Castle Black Stone............ 81 
Carter’s Stone or Stubble............ 81 
Cow Horn Strap-leaf.... ...... Path 86 
Early Purple Top Munich ........... 69 
Early Red Top Auvergne Flat........ 86 
Early Red Top Flat Garden...... Sask 1 tL 
Harly. Red Strap-leat.:.1 ib $e se cteestee 69 
Karly tone or Stubble ............. 86 
Early White Flat Dutch Garden...... 69 
Early White Strap-leaf.............. 69 
Petraaearly erence. casi <aalthlec’ 81 
Early White Flat Dutch Strap-leaf.... 81 
BESCNOUEO) fain ten mc ccen Scape agi cre Rae 86 
COVeLNC gee ot cake choke tabs es 86 
ECVE NLOVIONY bent. grte se cone yaa 5 ee 
SGlde Ty OtONG ae Peobat ars fae be eles 86 
Seropne Globo... is yete > gissms ane ane 86 
CATCCR DAITCl 2 ea. wn las dam ce Ae 86 
OUREY UWL Y= also h Stee Sas Ro brome 69 
DUPONATOEN GLODCR a0 hates operas 86 
Tare: Redolobe seek, sae spe ee eae 86 
Large: W hite Glebe p06) ite stasis 86 
Large White Globe Strap-leaf........ 81 
Long Early White Vertus or Jersey .. 81 
Long Green Tankard...............-. 86 
Long Red Tankard (Vil.)..0......... 81 
Long Red Tankard (Till.)........... 81 
done W-hite:Tankard.,..’.\ ss. 4h ise ates 81 
Long White Clairfontaine............ 86 
Long White Meaux or Cow Horn.... 81 
Long Wihite pV Crt. in awe eas. > ee ety et 81 
Large Amber;Globe... 5). eiwswies kes 69 
Long White Strap-leaf .............. 86 
Milan Tairple Strap-leatvy ccc ass or. 5 a 81 
Weider Sttap-leal ole rte tan hae ies as 69 
Red -top.Globe Shape: cp. eeran. = <3 81 
Round Early White Vertus ......... 69 
Red lop llat: Norfolk 3.0.42 aes «> 86 
Snow White Olive Shape............ 81 
Deven LOD ..c.4'5 ciate ysl oo MEER a 3 98 
Wehite.ilat‘or Giche. =. sn eaters 69 
Whites lat Norfolkia ck depen sys < 87 
White Six Week’s or Snow........... 87 
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Number 
of roots 
harvested. 


18 
18 
12 
10 
29 
13 
19 
18 
12 
21 
24. 
24. 
18 
15 
RAY: 
21 
11 
20 
12 
14 
9 
10 
15 
12 
22) 
9 
21 
dt 
7 
15 
14 
15 
13 
10 
6 
3) 
21 
13 
14 
20 
13 
13 
9 
15 


Average 
weight 
per root. 
Ounces. 
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At Average 

edible © Number weight 

maturity of roots of roots. 

in-days. harvested. Ounces. 
Yellow Stone... 6....03 60. Lets: iss 86 10 3 
Yellow Scotch or Aberdeen.......... 98 10 3 
Mom Dutch... eis devon hoes oo 98 9 t 
Pemliows MINIANd: 2b. he sacs Kae tk wees 86 13 2 
Yellow Flat Purple Zee Montmagny.. 86 23 2 
SHUI ALES, Fou. ui cilvole vce obo 0 0 98 7 2 


Ruta Baga. 


Skirving’s Purple-top Yellow ........ 99 14 25 
RE oer oss aig eo nde aig go oe » 99 14 30 
Pete ere: LOp si eae cle ee eis ae 9 36 
White Smooth Short-leaf............ 99 15 20 
Pe EMERG DION 505 sve eo ee ede ones ug 2 38 
Pee towetroen Lops set one 6 ee GOs GD 28 
WellowePurple) Top woes See 99 12 26 


All of the plantings had vegetated on the fourth aay after 
sowing. 

The time when the tur nip is fit for table use is necessarily rather 
indefinite. Our figures, however, will serve to show the comparative 
rapidity with which the different plantings developed. It appears 
that the Early Purple-topped Munich, Ear ly Red Strap-leaf, Early 
White Flat Dutch Garden, Early White Strap-leaf, Jersey Lily, Large 
~ Amber Globe, Milan Strap- leaf, and Round Early White Vertus 
were all noted as being fit for table use in sixty-nine days from 
planting. It appears that the Milan Strap-leaf produced the 
largest roots, though very few of the plants survived. The Red Top 
Globe Shaped was most productive, 


Huperiments. 


We made experimental plantings of turnip seed gathered at the 
Station in 1883, in order to compare the crop produced by the 
largest and sinallest seeds; from ripe and unripe seeds; and from 
seeds of the terminal stalk, and from the lowest branches. Some of 
the plantings showed evidences of cross-fertilization, and therefore 
we regard our results as only suggestive. 

In planting the larger and smaller seeds, we used those of the 
Early Dutch variety, sifting them in a sieve, which permitted about 
half to pass through. Thirty- -seven roots from the larger seeds 
averaged very nearly seven and one-third ounces each, while forty- 
six roots from the smaller seeds averaged very nearly seven and-a 
half ounces each. 

In the planting vs of the ripe and unripe seeds, we used the Early 
Dutch variety. Fifteen roots from the seeds gathered slightly 


» 
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green, averaged four and a half ounces each, while thirty-four roots 
from fully ripe seeds averaged six ounces each. 

In the trial of seeds from the terminal shoot and from the lower 
branches, we used three varieties, viz.: Early Dutch, Red Top, and 
Red Top Strap-leaf. 

The results were as follows: 


From Terminal Stalk. 


20 roots, Early Dutch averaged. ........0.020) aes 6.95 oz. each. 
Lier (Red top ne a Ge-t os LY NO T DOS 
ps. Red Top Strap-leat.averaged.©. .<4is ae 6: 00a 


Sixty roots of the three varieties averaged 6.78 oz. each. 


From Lower Branches. 


14 roots;arly Dutch averaged.....:.....%. alos oem 4.93 oz. each. 
1G hed -d'op Be Une Neat aA cree sis SY OR GAL 
By es = Red Lop Strapteaf averageds........% 7. Mee 5 DD yes 


Fifty-two roots of the three varieties averaged 5.69 oz. each. 

In this experiment, it appears that the roots grown from the seed 
from the terminal stalk averaged slightly more than an ounce heavier 
than those from the seed from the lower branches. 


Rvuta-BaGa. 


Seeds of the seven varieties of ruta-bagas mentioned in the table 
were planted in the garden May 24. All had vegetated the seventh 
day after planting. 

It appears that the Yellow Champion produced the largest roots, 
but that the white was most productive. A second planting of the 
same varieties was made June 23, which yielded very little crop. 


OnIon. 
Test of Varieties. 


We planted seeds from twenty-five differently named packages of 
onion seed, in the garden, April 25. A large proportion of the 
bulbs failed to mature in a majority of the plantings, and hence we 
cannot give the comparative yields. After the severe drought in 
August a new growth commenced, which continued in many of the 
varieties until they were harvested, late in October. We ascribe 
this failure to ripen, largely to a want of fertility in the soil. We 
applied a liberal dressing of stable manure during the winter of 
1883—4, but were obliged to rake it off in the spring in order to 
permit the soil to dry in season to put in the seed. Thus we lost a 
part of the beneficial effects of the manure. As our garden is not 
yet three years old, the soil is not in proper condition for crops that 
require much fertility. 

Hight samples only, labeled Bermuda, Early Red Flat, Early 
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White Round, Extra Bloomsdale, Queen, Very Early White Reine, 
Very Early Paris Silverskin, and a variety from Teneriffe, called 
‘“Fegina,”’ matured their crop by the middle of September. 


Lxpervments. 


We noted last season that an experiment in growing onions on 
compact and loose subsoil indicated that a compact subsoil is favor- | 
able to productiveness. In order to test this experiment further, we 
marked off four plats, on the first of which we compacted the soil 
as firmly as possible by pounding it with a maul. On the second, 
we made the soil as loose as possible by repeated forkings; the 
third we prepared like the first, and the fourth like the second. 
We then planted six rows, each ten feet long, of Yellow Danvers 
onion seed, in each of the four plats, covering the seed half an inch 
deep with fine loam. The four plats were treated alike during the 
season. October 16 the bulbs were harvested, with the following 
result : 


Yielded, ‘Weighing, No. of 
solid bulhs. lbs. oz.  Scallions. 
Plat 1, compacted subsoil..... AT 8 10 239 
Plat 2, loosened subsoil. ...... 88 16 11 LEE 
Plat 3, compacted subsoil..... 79 13 11 260 
Plat 4, loosened subsoil....... 81 16 12 204- 


As will appear, the balance in this experiment is in favor of the 
loosened subsoil. As the crop was a failure in all of the plats, 
however, the result cannot be considered decisive, and we must de- 
pend upon future experiments to answer the question finally. 

We made several experimental plantings with onion seed. In 
four cases, in which the earliest and latest ripening seed in the head 
were planted separately, every one gave the higher vegetation in the 
later-maturing seed. The varieties were Extra Early Red, Red 
. Wethersfield, White Portugal and Yellow Danvers. The average 

vegetation from the earliest ripening seed was thirty-eight per cent, 
and that from the latest was sixty-one per cent. 

The average vegetation in the twenty-five varieties was forty- 
eight per cent.. It thus appears that the earliest ripening seed vege- 
tated below, and the latest above the average. It would seem, from 
these results, that by selecting the later ripening seeds from the 
head, we may hope to increase the vegetative per cent of onion 
seed. * 

In two samples of green seed, one of Red Wethersfield and the 
other of White Portugal, the first vegetated sixty per cent, and the 
second sixty-one per cent, both vegetating decidedly above the aver- 
age for all the plantings. 

In 1883 we selected from the Egyptian or Top onion the bulblets 
formed at the top of the stem, the secondary bulblets which are 
formed on the short stems put out from the primary bulblets, gath- 
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ering also a small auedaty of the seed that is formed on the pedun- 
cles that grow out between the bulblets. ‘The-three selections were 
planted in the garden April 25. The secondary bulblets produced 
larger bulbs at the base than the primary ones. They formed, how- 
ever, no bulblets at the top of the stem. The seed from the Top 
onion vegetated twenty-nine per cent, and produced from 100 seeds 
twenty small but well-matured bulbs. 

In 1888, out of several bulbs of the White Portugal onion set 
out. for seed, a single one produced at the top of one stalk a 
bunch of bulblets, instead of a seed-head. We planted these bulb- 
lets, curious to see whether they would produce seeds or bulblets. 
They developed into enormous bulbs, bearing all the characteristics 
of the White Portugal onion, and ripened off very early, but showed 
no inclination to produce a seed-stalk. 

A sample of onion seed, sent to the Station from Teneriffe, under 
the name “ Fegina,” pr oduced ver y small bulbs, which matured 
earlier than any other variety tested. These closely resembled those 
of the “ Queen” onion, and are possibly of this variety. 


LEEK. 


We planted 100 seeds, each of the following-named leeks, in the 
garden April 25, in the manner as noted for the onion, with the 
following results: 


First Number Average - 


vegetation Percent of roots. weight of 
in—days. vegetated harvested. roots, 


LEEK. ounces, 
Broad Flag or London........ 19 48 on 2 
Extra Large Carentan........ 19 60 45 las 
Lato ONG wea + sera ereicietese 20 Ad. 35 1.3 
Tiong Large Winters, ...;2. od 20° 47 OF 1 
Mouste ous Carentan.......... 29, 65 50 9 
Poitou Very Large Yellow.. 22 43 39 T 
Rouen Very Lare ge Winter . 22 29 20 ae 


The Extra Large Carentan and Monstrous Carentan showed a 
slight difference in the amount of foliage, as did also the Large 
Rouen and Rouen Very Large Winter. Whether this difference is 
due to a difference in variety, or from some other cause, we have no 
means of knowing. With the exception of the Poitou Very Large 
Yellow, in which the foliage was a shade paler than in the others, 
the plants g srown under the different names showed a very close re- 
semblance. 


MELon. 


We were more successful with the melon the past season than in 
1883, though as will appear from the table we failed to secure a ripe 
fruit from several varieties. We are compelled to do injustice in 


some cases, for some of the plantings that failed to ripen a fruit. 


would doubtless have done so, but for pilferings that could not be 
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avoided. The list of names of varieties planted, and the statistics 
noted are as follows: 


Merton Musx. 


First _First _ First. 

MUSK MELON. Nn daye,” “in-cdays, "inte dave, 
RRP ORVELD 6 ols ces oe sos as 10 46 | mae! 
Cg SS) A ah AGE aie sea 10 48 123 
Cassaba or Long Persian........ 10 46 ree 
California Yellow Fleshed Citron. 4 44 105 
McA r ON UTMCS. Je, 10 41 ae 
Karly White Japan............. 10 41 hades 
Extra: Marly Citron. wt... 10 38 95 
Harry Nutmepind clea. S sielietl. 10 44 126 
Green Nutmeg. ..3.... 0.20.00. 10 39 EL wyatt 
igoldenrreriection . 5.3 celk JA vs 9 51 124 
Careenh ss ersiany 3). fav wed y's em 10 43 Phi & 
RISC ROHEACK. lets litt ta ek cals t 10 41 100 
Improved Christiana........... 10 Aersbl 126 
Mew sts othe sy. nj '> oe 9 38 99 
Jenny Lind Citron..... Bae Mies yar at 44 105. 
Long Persians.f ag esis vas 9 39 120 
RAMEE BRNO Welds ta oahu ald Via 10 41 97 
Patan gu@lensis(. acid 4s's lean is). 9 71 ASP 
Large Boston Nutmeg.......... 10 46 97 
Montredi Markets. i002... ee 10 41 100 
New Barprise. viecs5. 0. sbibad wie 10 43 126 
Netted Nutmegs.. oo... sce cee. 9 38 125 
Oblong “Nettedsiinc oon 22) cl 9 38 109 
Pine Apple (Thor.)............ 13 48 115 
Pine Apple(Fer.). veiw. cc eves 9 40 114 
Passy Canteloupe.......5...0.. 10 44 105 
ProlmicaNatmeés 3. 250 used ex 10 39 HN 
Round Yellow Canteloupe....... 13 62 121 
Red Fleshed Cavaillon.......... 7.2 72 ef 
Shaw’s Golden Superb.......... 13 43 100 
lets edhe Cages Sette ESB es aoe 13 48 121 
Ward’s Nectar......... 34 sbiptid » 10 41 123 
Whites Japanese si :\ 41.4200. ss) 10 10 41 100 

MUSK SCENTED MELON. 
Pomegranate (Thor.)........... 10 ADEs 111 

WATER MELON. 
MSEC Sree c enka s con ties wo « 10 47 114 
Dark Icing or Ice Rind......... 12 70 110 
POC ILOATIN 5 Fe oo sues c= Aes 22 81 ae 
Peardreth 8 DOss.s eit ect g a ce es oe 29 rer ode 
TOMTIVAIN OWEOL, weer con's, 2k ot 22 78 
MMCCUCU Ss ic ctaric es Ceres 21 72 aac 
Br ss ie rae en eee = 11 71 110 


See MRC se KRIS Ls eek a 11 70 108 


204 | [AssEMBLY 


It appears that the Extra Early Citron was earliest, giving its first 
ripe fruit in ninety-five days. Three other varieties, viz., Long 
Yellow, Large Boston Nutmeg and Jenny Lind ripened one or 
more fruits in less than one hundred days. 

The water melon seems less suited to our soil than the musk 
melon. The earliest to ripen a fruit was the ‘Siekon,” a variety 
of which the seeds were received from Messrs. Vilmorin, Andrieux 
& Co. of Paris. 


Synonyms. 


The musk melons planted under the names “Jenny Lind” (Sib. 
1883) and “Jenny Lind Citron” (Lan.), were evidently the same 
variety ; also those planted as “ Surprise” (Sib. 1883) and “ New 
Surprise” ( ? 1882). The Chicago Nutmeg and Prolific Nutmeg 
had a very striking resemblance, as did also the Early Nutmeg and 
Boston Large Nutmeg. Our evidence, however, is not as yet sufii- 
cient to warrant us in pronouncing these as synonyms. 


Experiments in Pinching back Melon Vines. 


It has frequently been stated that the earliness and productiveness __ 
of melons is promoted by pinching off the ends of the stems soon 
after they commence to run. It is claimed that the pinching back 
stimulates the growth of branches on which the female flowers are 
chiefly borne. 

With the view of attesting the truth of these statements, we 
selected two rows of Christiana melons, each seventy-five feet long. 
In one of these rows, commencing July 18, we pinched-off the end 
of every runner as soon as it had attained the length of one and a 
half to two feet. In the other row we permitted the runners to 
grow to their full length. The results showed that pinching the 
stems much increased the number of branches, and hence of the 
female flowers. We noted that female flowers very rarely appear 
on the main stem, and on the other hand, the first flower on a 
branch is almost invariably female. The second flower on the 
branch is sometimes male and sometimes female. Beyond the 
second, the flowers are, as on the main stem, almost always male. 
On August 5, we counted the flowers on fifty main stems and found 
but four female to 312 male flowers. 

Our first impressions were that the fruits formed on the pinched 
row were more numerous and earlier than on the unpinched row. 
On August 15, however, we counted on the pinched row ninety- 
seven fruits exceeding three inches in diameter, while on the un- 
pinched row we counted eighty-five of the same size, thus showing 
that the difference in the two rows was very slight. ’ 

The first fruit ripened on the unpinched row August 26, one day 
earlier than that on the pinched row. No perceptible difference 

appeared at this time in the productiveness of the two rows. 
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It appears, therefore, from this experiment with the melon that the 
advantage to be gained by pinching the stems is theoretical rather 
than real. The number of fruits formed seems to bear little relation 
to the number of female flowers. 

It would seem, however, that in the case of the cucumber, when 
grown for pickles, the productiveness might be very largely i increased 
by pinching the runners, for we know that in this plant the frnits 

continue to form, limited only by frost, so long as none are per- 
mitted to ripen. We purpose repeating this experiment the coming: 
season with the cucumber. 

We note here that in the squash, pumpkin and water melon the 
female flower is not usually produced on the branclisas in the melon 
and cucumber. It almost always appears at the axil of a branch, 
though branches often form without a flower. Asin the melon and 
cucumber, the flowers on the main stem (except when at the axil of 
a branch) are almost invariably mee as are those on the branches 
beyond the axillary flower. 


Squash. 


We grew the following list of squashes, planting the seeds May 26 
in the manner noted for the melon : 


eet ie 
SQUASH. ore g oi Bhs 
zl 5 el 
opiate zt Ae = 
Fey Ts eget Ba 
eT R E DAT. co bike ee eis Cal ae es 10 58 68 
Pree Wie a? eo eS clo Vs oe See wove 11. 56-~85 
ee OI ei eo Rave ee Saas 22 73 98 
eR es Fc ee dl he ee side Sirgen 10. 45 59 
mE CADS et tes Ae LTRS. dae oe Wee bs 10 64 109 
Mee hs EE I oo a ee SOs oles 10° 46 72 
PP RDDGIR. ck so. Pes PESe Cem bet Abe ran are ee Seareey 10 56. 67 
POT STIPE. aie cle Sect hada woth vee e's 10 54 771 
rere ee WN tee LUrban eons oc fe bee eee ee ya ey 8 eta! 
Dye yO RS ones ere aime arse Litas 
evap Ine Apple... oi eA een o's 10 49 85 
Perea Ce re re NS ND Se eae we ones A ES 
Pataroninesn as 5 BOE Ae ee, Mae oe OO IG on aia DINERA ATS Gays 
Perfect TR ee eo Ni a aka Bae Vie aoa 1 ay 9 8 be 
Prete FUND AIL. isi h%ce ajdsc vo-si'd ois does BE eae ees Tie Ee 85 
SPO ee TOOKNOCK he nies sleds ote Sha be wanes 10. 44 66 
De APAIGO. «ope sia-a aye nse « AR oo he ere ck eae 1023183 95-2 
Ree Me AYO Wes Hs eG ees he alee eae o whe eb ects 10 %2 108 


cl Gabanro Or DUINMEN. ioe pee ye we ees Le Oe 


206 ape es BV) 2. as 


The time of ripening in the squash is difficult todetermine. The 
time noted is based upon our impressions formed on a very frequent 
examination of the fruits. 

The variety called Landreth’s White Turban (Lan.) proved to be 
the same as the New White Pine Apple (B. M. & Co.) Allof the 
other plantings seemed to be clearly distinct. Seeds under the name 
of Yellow Bubango, or Summer, were sent to us for trial from 
Teneriffe. The variety proved too late to be of value in this 
climate. We will add, that none of the varieties tested appeared to 
possess any advantages over the better known varieties. The New 
White Pine Apple is a summer squash, resembling in quality the 
Golden Bush. The Small China Turban is of very good quality, 
but the flesh is quite thin, and we have doubt about its keeping 
qualities. We have noticed nothing striking in any of the other 
varieties not previously tested. 

We would recommend the Early Bush for summer use, the Ameri- 
can Turban, Boston Marrow, Hubbard and Perfect Gem for autumn 
and winter. The latter is desirable on account of its hardiness, pro- 
ductiveness and long-keeping qualities. For account of our experi- 
ments upon the Squash Vine borer and other insects that infest the 
cucurbitaceous plants, see the article on Insecticides. 


CuCUMBER. 


Test of Varreties. — We planted seeds from twenty-four differently 
named packages of cucumber, in the garden May 26, in drills 
ten feet long, sowing the seeds thickly, one or two to the inch. The 
drills were previously prepared by opening a slight furrow, filling 
this with well-rotted manure and covering the latter with about 
three inches of fine soil. We note the time of vegetation, blooming, 
when of pickle size, when fit for table use, and when ripe, as follows: 


gg 
clos oR oo. Sa A eeieameaanaie 
fs Es. S87. gerne! 
Fa i a ~ Fe 
MOIST ate ele cits oog win ne ane eae 9 4D ne 110 fae ae 95 
Karly Yellow Ditch... 2. 24.240. .% 9 50-65 73 95 
G12. ite urs Saecten trom ste see 9 79 ee i 
retian Or Athos. wei ae ae 9 45 10 70 95 
‘iron ‘Long Olina +. ces tess 9 44 68 70 93 
Green Long Gladiator 24.5 2002. 9 47 74. 17 93 
Landreth’s White Slicing........ 9 57 70 75 86 
Large White Bonneuil.......... 11 57 66 70 89 
Long Green Bedford............ 9 66 c 86-127 
Long Green Common........... 9° AT “6G cd eae 
Long Green Smooth from Athens.. 8 57 67 70 85 
Long Green Turkey.......,..... 8 45 61 66 85 
Munroe’s Very Long Green...... 8 49 61 66 fe 
Netted Russian...... Pa Ge AR: 8 40 59 63 67 © 
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§ 2 , 
F si = g z 
Ceudees 8 ones 
aL 8 BS. N ©. 
fo 28 28 38 2 
Fy Ea Aa a Py 
Rah pela chee yes. ani st'sis oor © Weis teks 9 47 67 67 86 
Peerless White Spine.........1.. 10 66 71 71 
BRS hs ss ila eke cae 3 10 71 95 ik 
Rollison’s Telegraph............ 10 66 71 77 - 101 
Russian Small, Early............ 9 45 59 67 78 
Small Green Pickling or Gherkin.. 9 49 67 70 86 
ORS ORS Is GREE eae Sean Key's 4 9 52 75 80 =6108 
Very Long Green English Prickly. 9 55 66 70 86 
West India Gherkin..... s Aapsinee tyes 66 82 86 127 
DR IAPL Yar ey gin is) as sins s dioteie'e 9 49 70 70 89 


It appears that the Netted Russian was earliest in every particular. 
This variety is also sold under the names Russian Netted, Brown 
Netted, Khiva Cucumber, ete. The fruit is oval in form, and of 
small size, being about five inches long, and three inches in diameter 
when fully developed. The skin at maturity is dark russet brown, 
covered with a dense white net-work, by which characters it is 
very readily distinguished from most other varieties. We would 
not recommend it as the only variety to grow, as it is less productive 
than the later sorts, and maturing so early, it would probably not 
continue to produce well throughout the season. The Peerless 
(Thor.) and Peerless White Spine (Greg.), which to all appearances 
are identical as grown by us, would doubtless prove more profitable 
as a market variety, and perhaps more desirable for family use, ex- 
cept for the earliest crop. 

The varieties called Green Long Gladiator, Long Green Bedford, 
Rabley, and Rollison’s Telegraph, belong to the class known in Eng- 
land as “ridge’’ cucumbers. These we believe are intermediate be- 
tween the garden varieties and those known strictly as “frame 
cucumbers.” ‘The latter mature only under glass. It will be ob- 
served that with the exception of the Rabley, all of these matured 
fruits in our garden the past season. 

The Small Green Pickling or Gherkin (Vil.), and the West India 
Gherkin (Vil.), were identical as grown by us, though the seeds of 
both came from the same source. A cucumber very closely resem- 
bling the Boston Pickling variety is sometimes sold under the name 
Gherkin. The Gherkin is not used for slicing on the table, but only 
for pickles for which use the fruit is picked when about half grown, 
or when the skin may be easily broken by the finger nail. 

The Snake cucumber is more curious than useful, though it is 
sometimes used for pickling. Though invariably called a cucumber, 
it is botanically more nearly allied to the melon. 

The Fejina, of which the seeds were sent to us from Teneriffe, 
proved latest of all —so late that we learned little of its qualities. 
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For observations concerning the insects that injure cucumber 
plants, see the article on Insecticides. | 


CABBAGE. 
Test of Varieties. ; 

We grew fifty-two so-called varieties of cabbage, and twelve of 
Savoy, making two plantings. of the entire list, one rather early, and 
the other late. 

The soil was fertilized before plowing with a liberal dressing of 
barn-yard manure, and just before setting the plants, with a moder- 
ate application of super-phosphate. Our soil is not yet in a sufii- 
ciently high state of cultivation to produce the finest cabbages, but 
our tests may not prove less valuable on this account. 

For the earlv planting, we planted the seeds in boxes in the hot- 
bed, March 24 and 25, transplanting eleven plants of each name to 
the garden, May 2. The later planting was made about May 25, 
and a few plants of each transplanted to the garden June 25. 

Owing to the liability to mistakes, we usually think it best not to 
reset the plants that fail to grow after transplanting. We therefore 
note in the table in each planting, the number of plants that sur- 
vived. 

The statistics noted in the two plantings are as follows: 
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CABBAGE, 








Bavalan Marly scp soca. he odee sa se 
Bacalan Late...........s... NSCHAG INS Oe toe 
Bloomsdale Brunswick........-......eeeeess 
Bloomsdale Bullock Heart.... ............. 
Bloomsdale Early Dwarf Flat Dutch ...... 
Bloomsdale Early Market.................... 
Bloomsdale Late Flat Dutch................. 
ROR IIT OCDOCAILGY coos cisiers Senin ss ce cba cesecees 
WOT ULTIG) cise otcie vias se cln eis ocnedec's tees xa 
Dark Ked Dutch ...<. <.-.. evden arteaerciceae eee 
PNM ees 2 Shs cos Sr ald'b.e odie csiesebiclsiars 
DVM Hea tarly Dut sc. ccecc cae vetuses 
SEAT OTe et praratar. orcs hose Seleierctea i 6 co acastew sore vvioh 
Early Dark Red Erfurt....... Sa een aite oe aide. 
MAG VeNGOWeH CAC sec crclces os cu feces célaes epee’ 
ent EO AT Eset: zi) oo icetOe cok ch ables ede enn 
AGU MAES ee pam aioe Sis os dec cla treo oe Sie o's wees 
EU WUAEAITISSURGG <5 a0 nari cinly su acinieeeda-coecs 
LOL IKG O(c) yi Ge ea ee SUIACE Deine ele os os 
Excelsior Late Flat Dutch.............0..-0. 
Fottler’s Early Drumhead ............... .-. 
Green Glazed American. .........-0.5. - 
PIADAS OO TUMINOAG A. .25 ba cea cee lass setecw dee 
Henderson Ss -Cremier «obo core cos cine ducasieeay 
Mnpreville 2.2. .226.<%. Pi age ea Se ee 
Long Island Medium Flat Dutch...........- 
anaureth suuarliest .. ce... tis. chee ce Reeth 
Landreth’s Large Late Mountain. .... .....- 
Low’s Early Peerless (Till.).................. 


Low's Early Peerless (Greg.)....... ...... 
Large Brunswick Short Stemmed. .... ... 


Large Late Flat Brunswick.... 
iarpe Oxheart. oo... vse ce oe 
Large Red Drumhead.......... 
Large York... .. ....... 


Late Flat Dutch ........ AES Da we 


Late American Drumhead..... 
Landreth’s Early Summer Flat 
Marbled Burgundy... ......... 
Mason’s Drumhead............. 


Paris Market, very early....... 
Pomerian Pointed Head....... 
Schweinfurt Quintal:..... ... 
St. Dennis’ Large Drumhead . 
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Head... ... 
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St. John’s Day Early Drumhead.............. 


St. John’s Day Late Drumhead 


RTO PTE SOA Less iiss cheb avon g 


PPOULIAMILEO Ws Ths ots Ue vices ck es ac 
True Early Jersey Wakefield .. 
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Vaugirard’s Winter Drumhead ....... .. 


Very Early Etampes............ 
=Savoy .— 

PD WATE ATL Ys sc csactds cicsls ccs 

Goldene. oc oene. Baatet ata? Rice 

Green Globe... 


Large Vertus Drumhead . ..... 


Peewee eres sees 


Late Hardy Winter Drumhead 
MAI TICRGCG <0 stags ores upeeage 
INOUNUO DEAT He cin Gtis sl chee se eb odin 
man aaArly! lms 2. USyee es. 
Small Fine Curled Limay... .. 
DO ee Se eae Se Sen ee 
Mery marly. Paris..0.c.6i. ccc 
Victoria, Very Curled.......... 
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EARLY PLANTING. 
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LATE PLANTING. 
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In our remarks upon the table, we shall treat the Smooth Leaved 
Cabbages and the Savoys separately. In the former class we note 
that the percentage of plants that formed heads was largest in the 
early planting, but that the diameter of the heads was greatest in 
the late planting. Thus, by adding the whole number of plants 
that survived, and the whole number of heads formed in each of 
the two plantings, we find that ninety-one per cent of the plants 
formed heads in the early,.and sixty-two per cent formed heads in 
the late planting. On the other hand, the average diameter of the 
heads in the early planting was 4.94 inches, and in the late planting 
it was 5.95 inches. 

Comparing the order of earliness of the varieties in the two plant- 
ings we find a great lack of uniformity. As an example, we will 
compare the earliest ten varieties of the early planting, placing the 
names in the order that they formed the first firm head of merchant- 
able size, with the same varieties in the second planting. 

The number in the left hand column indicates the order of earli- 
ness in the early planting, the same number being given to the 
varieties that were noted on the same day. The number at the 
right hand indicates the order of heading of the variety in the late 
planting. 





EARLY PLANTING. LATE PLANTING. 

First head Order First head Order 

formed in of ear formed in of ear- 

—days. liness — days. liness. 

St. John’s Day Early Drumhead.. 116 1 107 2 
paralans ban 92s). sy cet 117 2 131 10 
Chourde., Pumels hhc: Sse LT. 2 135 11 
Drumhead Early Dutch.......... 117 2 116 5 
Paris Market, Very Harly........ 123 3 107 2 
Henderson’s Premier............ 126 4 109 3 
Low’s Early Peerless (Till.)....... 126 4 116 5 
feate sw iat Dutch i.) fit nctelsteees: 126 4 113 1 
Landreth’s Early Summer Flathead. 126 4 107 2 
MURINE AONE. s braso's wee hd ata aa Be 128 5 109 3 


It thus appears that no relation seems to exist in the order of 
maturity of the two plantings. We note asimilar lack of uniform- 
ity in comparing the order of maturity of different varieties of the 
tomato in 1883 and 1884. Discrepancies of this kind suggest how 
little we know concerning the factors that influence plant growth. 

As the number of plants grown of the different varieties is so 
small, we are warranted in drawing no conclusions as to their head- 
ing qualities. 


SAVOYS. 


As appears from the table, the Savoy cabbages did not succeed 
well. Among the best were the Very Early Paris, Large Vertus 


mate ne ee oe 
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Drumhead, and Norwegian. The table qualities of the Savoy are 
decidedly superior to those of the common, or smooth-leaved cab- 
bage. 


Haperiments. 


In 18838 we selected samples of seed from the various parts of a 
_ plant of the Winnigstadt variety, set out for the purpose of produce | 
ing seed, and also picked a quantity of unripe pods from different 
parts of the same plant. On March 25, we planted four samples 
of seed as follows: Seeds from the terminal pod, seeds from 
terminal stalk, seeds from the lower branches, and seeds gathered 
green. On May 5, we transplanted eleven plants of each sample 
to the garden. We were interested to note that every plant that 
survived of the four selections, forty-one in all, formed a good head. 
No difference was noticeable in the plants from the different selec- - 
tions of seed, with the exceptions of those from the pods gathered 
slightly green. This seed vegetated best of the four samples, and 
the heads formed earlier and were decidedly larger than those from 
any of the other samples of seed. The first head from the green 
seed was of merchantable size on July 29, or 126 days from _plant- 
ing, while from the other sample of seed the first heads were formed 
August 3 to 6, or 131 to 134 days from planting. The average 
diameter of the heads from the green seed was six and one-half 
inches, while that from the other samples of seed was four and three- 
fourths inches. It seems hardly possible that this difference in favor 
of the green seed can be entirely due to accident. 

We have made preparations for repeating this experiment on a 
more extended scale next season. 


Haperinent with Fertilizers. 


It has been claimed that sulphate of iron (copperas) used in con- 
nection with other fertilizers, possesses an especial merit as a fertili- 
zer for plants that develop a large amount of foliage. 

Jn order to test this substance as a fertilizer for cabbage, we marked 
off three small plats in the garden, each of which contained 245 
square feet, or about ;4, of an acre. The soil had already re- 
ceived a moderate application of stable manure. 

We will designate the plats as A, B and C, respectively. On May 
31, we set out the three plats to cabbages, using the Landreth’s Large 
Late Mountain variety. Each plat contained thirty-six plants. On 
June 19, we applied to plat A sulphate of iron in solution at the 
rate of (as nearly as could be calculated) 200 pounds per acre. To 
plat B we applied the same amount of sulphate of iron in solution, 
and in addition, superphosphate at the rate of (as nearly as could be 
calculated) 1,000 pounds per acre. To plat C we applied superphos- 
phate alone at the same rate as in plat B. 

On September 14, we harvested the crop, the earlier heads at this 
time being about to burst. On plat A, thirty-four plants survived, 
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of which twenty-eight formed heads of merchantable size. On plat 
B, twenty-tive plants survived, of which twenty-four formed heads 
of merchantable size. On plat O, twenty-nine plants survived, of 
which twenty-eight formed heads of merchantable size. We note 
the average weight in ounces of the heads in the different plats, with 
their average diameter, as follows: 


Av. weight. Av. diameter- 

Mal abet OO TICACS os Se ks cls yee eee es 42.64 oz. . 6.86 inches. 
Ono re UO coe Se ce oe ae enero 46.04 oz. 6.00 do. 
PIERO OG, 3 25s Fe atwcnitie Aire eee 48.96 oz. 6.41 do. 


While we cannot regard a single experiment’ as in any sense 
conclusive, the indications in this case are that the sulphate of iron 
applied proved detrimental. The number of plants that headed, 
and the solidity and weight of the heads were least in plat A, which 
received only the sulphate of iron, and most in plat C, which re- 
ceived the superphosphate, while in plat B, which received both 
fertilizers, the average weight of the heads was intermediate. 


GROWING THE CABBAGE FROM SLIPS. 


Were it possible to readily propagate the cabbage from sections 
of the leaf, as florists propagate the Begonia, there would be many 
advantages in the method. We should be able to avoid, in a great 


degree, the variations caused by cross-fertilization or reversion, which . 


so often injure the progeny of our best varieties. ‘The market gar- 
dener could propagate his plants from his finest heads, and be rea- 
sonably sure of securing equally good heads, while varieties might 
be expected to come as true to name, as do those of the apple or 
geranium. 

During the past two seasons we have been experimenting in this 
direction. We have succeeded in growing several plants, and in one 
instance a fine head of cabbage, by slipping a section of a leaf from 
a cabbage head, in the propagating bed. We have thus demon- 
strated the possibility of this method of propagation. Thus far, 
however, so great a length of time has intervened between the root- 
ing of the slip and the formation of the bud, as to render the method 
impracticable for economic purposes. Whether we shall be able to 
shorten this time by selecting the plants that start soonest, through 
a number of generations, is the important question. 

For a record of our experiments upon the cabbage caterpillar, see 
the article upon insecticides. 


CAULIFLOWER. 


We grew the following twenty so-called varieties of cauliflower, 
on soil prepared as described for the cabbage. The seeds were 
planted March 5 and 6 in boxes in the green-house, and eleven 
plants of each name transplanted to the garden May 2. We noted 
the statistics given in the table. : 
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CAULIFLOWER. 

No. of 
First Percent Firsthead plants No. of 
vegetation vege- formed in  sur- heads 
in—days. tated. —days. vived. formed, 
MUM ORELTUIT Coo bis ie eve s,s ols oo ae's leecet 6 78 182 4 4 
_ Early Dutch, or Karly London........ pk 6 72 180 5 4 
Barly Dwarf Surprige.. oo. .esesscece on 6 20 175 6 6 
oy Re SS? PaaS cetera ier ea 7 60 162 f 6 
Half-early Large White French........ 7 93 190 9 6 
IPO ITV OASIS. 0,5 veiv tive ine e sien Co's es 6 93 197 8 7 
PPMAVOTEAL Gece crt a'aek x iced Ge Rein a shotye «2 6 86 160 8 8 
BORON EIS L. fvly x. Sica sicre sit wince 5.0 ecarae oes OF 86 150 y 8 
LCT iar lel oii n'efige's < + 110-6's ee. s.= « 5) 85 189 6 3 
PAPI GI OALG ASIAUGr. osu acnws vtec eee ces 5 90 156 4 4 
Large Late Stadtholder................ 6 68 Pee 8 3 
PRB TOCRIMME AGAIATI sce nec cnc cte tees 5 99 154 8 8 
BMG is og. gave oh ve eve way eel 6 82 170 4 3 
Le Normand’s Extra Large ............ 7 54 149 . 7 6 
Le Normand’s Short-stemmed.......... 5 10) 2eeea OE 8 6 
MOE Uta TUALLY ou ookie vec sees cece sie a) 84 154 6 6 
eR ys be ccs ois «soe dele crea 5 ris) 182 3 2 
Veitche’s Autumn Giant,.............- 5 74 182 Gite 3 
Merve wWarrcAMeAUMO. 6.4 lacs mencls 5 52 189 8 6 
ROU ROR Gis eck syne seb cases. ane 5 94 182 6 + 


Owing to the severe drought that followed the transplanting and 
to the ravages of the cabbage-tly, many of the plants failed to survive. 
Of those that survived, however, a very fair proportion formed heads, 
as appears from the table. 

The LeNormand’s Extra Large was arte forming its first head 
in 149 days. The Lackawanna was second, forming a head in 150 
days. It appears from the table that some of the ‘varieties called 
“late” formed heads earlier than others called “ early.” In our_ 
test there was not much difference in the average size of the heads 
from the different varieties. None of the heads formed were of 
extra large size. ) 


Brocolt. 


We grew plants of ten so-called varieties of brocoli, but strange to 
say, only one, the Purple Cape, formed a head. Of ‘this, however, 
every plant headed. 

We also attempted to grow the Chinese cabbages Pak-choi, and 
Pe-Tsai. The seed vegetated well, but the plants. made very little 
erowth after being transplanted. They were much harassed by the 
flea- beetle, and quickly ran to seed. 


LErrTvucer. 


Test of Varieties. 


Our list of lettuce includes one hundred and thirty-three names, 
We planted the seeds April 30 on soil prepared as noted for the 
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onion, in rows ten feet long and twenty-one inches apart ; two rows 


of each sample (with a few exceptions). 


We condense our notes in tabular form as follows: 





LETTUCE. 
a wae 
5 Fea 
3 | Bs 
es | 21 
fom! 
NAME. 80,8 a) 
nd Vy 
» | Poy 
ne | 23 
cy ie 
All the Year Round (black seed) ..... is} 50 
Allthe Year BOuE Leite seed) ov... 13 48 
RineriGanacuried isa Gale eel need. for 9 48 
Balloon Cos. RPS cay tal. Seen es cts 9 47 
Bath Cos (black seed).. Bei go Ay Se 14 Dil 
Bath Cos (white seed) . PE ope 9 50 
Black Seeded Butter................. ser F200!) 48 
Bloomsdale Butter (black seed) ere wie 14 51 
Bloomsdale Early Summer............. 9 49 
Bloomsdale Reliable Cabbage.......... 10 48 
Bosses kha ence. ae etee gs ae hn Ss 10 49 
Boston Market.. ewes 12 48 
Brown Batavian (white seed) . pater aaes 9 57 
Brown Dutch (black seed).............. 15 57 
Brown Dutch (white seed)..... ...... 13 57 
Brown Genoa or Palatine .............. 9 57 
Brown Winter (white seed). ........... 15 57 
Blonde de CET SN Seat stares dnaerctana 9 50 
Blood Red Small . See sui ieee 10 50 
TETRDEUE VOR C112) ER OLR Se leh ABR es 9 51 
Bunney’s Incom parable ereen Cos 9 54 
California Curled . ; Ean 9 59 
Common Green Cutting.. ee. = 9 7 
Crisped Small Early (black seed).. weed 9 57 
Crisped Small Early Cutting .. ........ 9 57 
Crisped Small Early Frame...., ...... 9 54 
Crirled Cutting obo... 6.247.808 eS as 9 57 
Curled German eM Daioh Sok 9 54 
CommodGresNUbe se ce ee = 9 52 
Dwarf Green Early (black seed).. 10 54 
Dippe’s Emperor, New .........-eseeee- 10 58 
Marty Durham... 2.2 2.00 ce iee nee. civee 9 | 54 
Barly Curled Simpson .......4....0. «+. 9 52 
Early Dwarf Brown POrg Ine: SCN 9 58 
Fine Early White Spring . Mi braiet he, 62 
REE Cie a ie ie ZN is p's ved Us glow anwammce’s 10 54 
CATO G OI eee esis te aides res wiesale mates 10 57 
Greon slat mein os toners ene RA ik Rm 9 57 
TAT COLIMATISUOORRE Sia. be oul Welk petettreres elo 9 47 
Green Royal VN GEME cre sels cherie stele ae 9 4q 
Groeaneten nist ballecwss beccins asleep o sis 9 45 
Green PWiAilNLOr COS tree sic nvees des ces. 10 48 
Greyi Paris <n déon scale oda sine ye vse gee oes 9 AT 
Ground COs. niece oe eons Ba ae. ae 9 50 
Golden Spotted. 2.25 orci ose a vilecesnware 9 58 
Green Winter of N APIOREX. coer: sete 10 51 
OTISG MO Gdn Sonos Cake he gate ee Dae geete ay 12 51 
Hardy Green Winter or Hammersmith; 9 50 
coriaray ied Winter: «ot. c.eee bene’ ; 9 48 
Hardy’s Northern King................6. 12 50 
Da VORT A Iee ae ranch ss eke sere Sarna 9 48 
Improved Spotted Cos (black seed).. 9 45 
Improved Spotted Cos (white Bree 9 45 
Landreth’s Forcing. .. ra tie 9 45 
Landreth’s Heat Resisting Cos). 9 48 
Targa Groen: i$. his sag eas nap ele ee ent 9 45 
Large Green Pas-de-Calais..... .. ..... ) 45 
Large Versailles .. hiro 9 45 
Large White Summer Cabbage sigh « phasis 9 45 
Large White Stone Summer ....,. Nae ee 9 45 
Large White Winter... ... 0 .......... 9 50 
Large Yellow Seeded Normandy. eens 9 | 51 


Days fit for 
table use. 





form head in 


Commenced to 
— days. 


Commenced to 
form flower 
stalk in — days. 


First bloom in — 
days. 


Last ripe seed in 
— days. 
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Lerrucr — (Continued). 









































qd i wD a | B 
° So p= Seeteg fie ee 
3S ae) FY, od vet Sy 
CS . oO | Oo os Lolo) nel - g o 
Sebsea| <3 \'8s | eel) 8 a 
NAME. we | | 45 Bako |}. 6A S } Ow 
2c im i Go Osan Lory os. Ba 
Ze |/#s| 38 | 25) 1/8881 #22 | ay 
Sy Seal) a tsar teal ts Sener Lt ee 7 | 
cy Fy 5s — oO Fy 
MUCMES@RULL aia t as, oes sono e's Patika oat eens 9 45 31 76 101 153 
AEE UPA POLO. Ssh cs ites esl cee Hees: 10 49 29 78 112 160 
Large Yellow Cyrius......... .......-. 12 49 26 ot 15 104. 152 
Madeira or Large Winter (white seed) . 9 50 39 54 59 82 121 
Magnum Bonum or Florence Cos 
(black seed) . 9 51 32 reas 83 109 160 
Magnum Bonum or Florence Cos 
(white seed) ............... eRe eee, 10 48 44 93 120 160 
Malta Drum head . Bee Merde ees 9 45 26 57 71 93 148 
Marvel or Red Beson ete itenishee ed Salta heees 9 50 33 8&3 113 160 
Monstrous Brown Cos............ ...- a 50. 32 igo 82 96 150 
WVU eeeLG Wee ee F asics. po eche ata 9 4t 14 54 61 84 117 
VTC CL aNd aati aks cts clog oc eae ese casien 9 49 30 550 79 118 152 
Mailand or Negro Head . peat NE Ea 9 45 30 75 97 153 
Munson’s Perfection ............00. s-: 10 48 36 ne 84 121 
Neapolitan . CABS eee 10 45 28 ~ 54 73 101 153 
New Giant of Salermo......... :.. .-- 10 48 35 eek 83 118 160 
RST eteteu ae Series sco ile suede bale ss ab. 10 51 28 79 104 156 
Red Cos.. Pesos ee oO 45 32 ms 83 104 153 
Red Edged Berviictorla onic. cs voc cas 9 47 14 52 61 83 129 
Red Winter Cabbage............ ....ee- 9 45 14 54 51 82 121 
RCCL GV. MADETEOWOS Siris. .o dik cdewebe adcac ne 9 45 32 aah, as 104 150 
Roquette_ - be ae a ean ed BO 63 19 fA a 82 109 156 
Royal or White Summer ... 10 48 29 55 77 97 160 
Bperlslon Dutch Butter Head Early 
Cap ONAtOmete kee. str Ri Set 9 45 16 52 61 83 166 
Spotted Cos (white seed) Phare) Shas tee 9 45 By a 77 96 148 
Stone Head Golden Yellow. ... ..... 9 45 17 49 62 93 148 
Stone Tennis Ball or Tom Thumb ..... 9 45 24 52 69 96 148 
Silver Ball, New Winter ................ 10 51 18 59 69 89 118 
Silver Heat OPidaarlem Os... .0 hse . 23 #3 ake aa #, 
GUTH CEE DIAN, bs, 50 RO a eran AL 9 48 31 60 79 111 - 148 
PRIMERS OTS TLOls ca aes eel ees ou bb 9 50 26 eur 76 106 159 
SIME oe epee dover co ao lace devon Skye .| 12 51 22 55 73 94 152 
Verly Early Dwarf Green .. ........... 9 49 ii oT 66 90 134 
Very Large Yellow Paresseuse...:..... 17 49 7 61 86 115 166 
White Batayian or Silesian ............ 9 48 Bl eae 79 116 148 
PVUIHOSOUIOMIG. vis oni sR ia aeddew be ree s 9 45 9 52 54 74 109 
WORM AW IED Y fon shu des eee ka Cys cte. 8) 48 42 66 90 2 166 
VARI It ANIS COS te cies ce sac be ete cee ne. 9g 50 34 ites 84 108 166 
Worcester nissball: . oe ysciuc ceca ane. ‘ 9 50 5 51 5D 7d 148 
White Berlin Summer .. Pei ea dees oe g 50 27 ae TT 94 153 
AV IEGOMOM DAT OU G6. ct) Kislad cart easle’s 2 os 9 49 VW 66 &6 153 
eR LEVEISIS TI). wate nels ote kt ose wees 9 49 26 7 97 153 














It appears that sixteen varieties were fit for table use in forty-five 
days from planting, and that none were called of suitable size ear- 
lier than this. . These were Green Tennis Ball, Improved Spotted Cos 
(Black Seed), Improved Spotted Cos (White Seed), Landreth’s 
Forcing, Large White Summer Cabbage, Large White Stone Sum- 
mer, LeBoeuf, Malta Drumhead, Neapolitan, Red Winter Cabbage, 
Red Winter Cos, Speckled Dutch Butterhead, Spotted Cos (White 
Seed), Stone Head Golden Yellow, Stone ‘Tennis Ball or Tom 
Thumb, and White Boulogne. It appears also that the Large White _ 
Stone Summer remained longest fit for table use, that is, it was 
latest in forming the seed stalk. This is also one of the very best 
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heading lettuces that we have tested, heads sometimes forming five 
inches in diameter. It seems identical with the Very Large Yellow 
Paresseuse, and also the lettuce we grew in 1882 and in 1883 under 
the the name White Cabbage. 


It is evident that the varieties that earliest acquire sufficient size — 


for use do not necessarily form the seed stalk earliest. 
Among the newer varieties tested, we note three as being of pe- 
culiar interest, viz., the Pelletier, Golden Spotted and Roquette. 
The Pelletier (Fr ench sy nonym, Luitue Beauregard) is very dis- 
tinct in appearance through its deeply cut foliage, of which the 


edges of the pointed lobes, folding together below, cause the ‘ex- . 


tremities to point upwards. It forms a small but compact head, but 
early becomes tough and _ bitter. 

The Golden Spotted is interesting from its color , which is a 
beautiful mingling of brownish red and yellowish green. It forms a 
head two to three inches in diameter and the leaves are very mild and 
tender. As appears from the table, it was not early, but was among 
the very latest in forming the flower stalk. 

The Roquette lettuce is so distinct as to almost suggest a different 
botanical species from the other lettuces. The plant when full grown 
is only six inches in diameter, but forms a remarkably solid little 
head about two inches in diameter, and three inches long. The 
leaves are intense clear green, and very mild in flavor, but a little 
tough. It is not a desirable variety for growing in frames, as its 
small size might indicate, as it is very late. 

Of the varieties tested, we would recommend for frame culture, 
Crisp Small Early Frame, Green Tennis Ball, Stone Tennis Ball or 
Tom Thumb, and Landreth’s Forcing; and “for open air culture, 
Large White Stone Summer, All the Year. Round (Black Seed) 
White Chavigny, and Golden ‘Spotted. Of Cos lettuces, the White 
and Green Paris are perhaps as good as’any. For ornamental 
lettuces the Marvel or Red Beson, American Curled, Pelletier, and 
Golden Spotted are perhaps the finest varieties tested. The first is 
deep carmine red, the second two are green, but are very attractive 
from their beautifully fringed borders. 

We think a very fine ribbon bed for early spring might be formed 
by using alternate rows of these four var ieties. 


Synonyms. 


Among so many names of lettuce as we tested the past season, it 
would be very strange if the plants of many did not closely resemble 
each other in appearance. We were surprised, however, to note 
that a large proportion of them are clearly distinct. A few appear 
to be synonyms, as grown by us, while several others have a very 
close resemblance. We give a ‘list of those names of which the 
identity seems well nigh ¢ certain, appending also the names of any 
that we decided to be synonyms of the same variety in 1883: 

All the Year Round, Black Seed (Vil.), and White Berlin Sum- 
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mer (Sib. 1883), also from report of 1883, Satisfaction Black Seeded 
(Sib. 1883), and Salamander (Hen. 1883). 

American Curled (Vil.), Prize Head (Sib. 1883), American Gather- 
ing (Sib. 1883), and Ferry’s Early Prize Head (Ferry 1883). 

«. lack Seeded Butter (Hen.), and Bloomsdale Butter, Black Seeded 
an.). 

Dwarf Green Early, Black Seeded (Greg.), and Very Early Dwarf 
Green (Vil.). 

Early Curled Simpson (Vil.), and Munson’s Perfection (Sib.). 

Green Paris Cos (Vil.), and Landreth’s Heat Resisting Cos (Lan.). 

Hardy Red Winter (Vil.), and Red Winter Cabbage (Thor.). 

Neapolitan (Vil.), Large Saint Angelo (Dam.), and New Giant of 
Salermo (Dam.). 

Very Large Yellow Paresseuse (Dam.), and Large White Stone 
Summer (Vil.), also from report for 1883, White Cabbage (D. 
Batchelor, 1882). | 

In a few cases lettuce described as distinct. by Messrs. Vilmorin, 
Andrieux & Co., showed no difference as grown by us. Thus the 
samples labeled Large Green (Vil.) and Large Green Pas-de-Calais 
(Vil.), seemed the same, also the Crisp Small Early Cutting (Vil.) 
and Crisp Small Early Frame (Vil.). A change of climate may have 
obliterated the slight variety differences. 

The sample labeled Improved Spotted, White Seed (Vil.) was 
evidently a mistake, as the plants produced were unquestionably 
identical with those of Marvel or Red Beson. é 

About the middle of July several of the lettuces were attacked by 
a mildew, which gradually spread until nearly all of the varieties 
were affected. Further notes upon this subject may be found in the 
report of the Botanist. We noticed also on August 4, that the 
roots of many varieties were attacked by aphides, which caused the 
foliage to droop as if suffering from extreme dryness. 

We noted an interesting fact in connection with the heading of 
lettuce. The tendency to form a head seems to be promoted by a 
certain degree of crowding. When the leaves of one plant do not 
touch those of its neighbor, they have a certain tendency to spread 
out, but when the plants are sufficiently close so that the leaves are 
compelled to grow upright, the inclination to form a head is evi- 
dently increased. ‘Too much crowding on the other hand tends to 
prevent the formation of the head. We noted in several cases that 
plants so remote that the leaves couid not touch each other, and those 
very close together, formed the flower stalk sooner than those which 
were just close enough so that the outer leaves were compelled to 
grow half erect. 

We made several experimental plantings of lettuce such as earliest 
and latest ripe seed, green and ripe seed, from upper and lower 
branches, but we could discover no differences in the crop that can be 
ascribed to any. particular selection of seed. 

We learned, however, that the flowers of lettuce do not cross-fer- 
tilize from natural agencies, to any marked degree. We grew ten 
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varieties from seed saved at the station in 1883, all of which had 
abundant opportunity for cross-fertilization. We were able to detect 
in the crop from these seeds very few, if any, evidences of mixture 
from this source. | | 

We found also that it is easy to cross-fertilize varieties of lettuce 
artificially by simply suspending a plant of one variety in an inverted 
position, immediately above one of another variety, both plants 
being in bloom. In our experiments we drove a tall stake by the 
side of the plant we desired to use as the female parent, to which 
we tied an entire plant of the one desired as the other parent. As 
the flower heads are thus brought very near together, it is evident 
that the pollen given off from the suspended plant falls directly upon 
the flowers of the other plant. We replaced the suspended plant 
with a fresh one, occasionally as it became. dry. A cross be- 
tween the Deer Tongue and Green Fringed varieties, obtained in 
this way, produced a great variety of plants. 


CELERY. 


We noted in our last report that our results in 1883 showed no 
advantage in the yield or quality of celery grown in a trench witha 
very high manuring, over that grown on a leyel with moderate 
manuring. We repeated this experiment this year with quite differ- 
ent results. 7 

With the exception of two varieties, one row of each variety 
named in the table was grown in a trench, and the second on a level 
but only five feet distant from the first. The trenches were dug one 
foot deep and of the same width. In the bottom of each was placed 
a layer four inches in depth of thoroughly rotted barn-yard manure. 
This was covered with about two inches of fine loamin which the 
plants were set. In the row grown on the level, the soil before 
being plowed received a moderate dressing of barn-yard manure with 
no additional fertilizer. ‘The varieties grown and the yield of each 
in the two methods of planting are given in the following table. 
The seeds were planted in boxes in the open air, April 12, and 
thirty plants of each variety transplanted to the garden July 3: 


Yield of Yield of 


Per cent level trench 

CELERY. vegetated. culture. culture. 
lbs. oz. lbs, ° 0% 
Dwarf Large Ribbed White Solid.. 49 85 0 96 4 
Henderson’s White Plume..... wee AD HOAa 42-19 
Hood 6 Dwart edict vn oh), peepee. A5 44 10 73 12 
Hed riant molds s:kic< hee eee 34 AGS 6S oy 
elalats Grd Ey ye ta aang RRM Eos 70 49 0 51. 2 
VWAILE DD OUIGt Nee che. eee 33 ame (61 

White Solidi Curled..2 «3h, eee ew 36 45. 4 


Yellow Golden Solid... .. esc. cece 59 oe 70 ceo 
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- Yield, 
Per cent level 
CELERIAC. vegetated. culture. 
Ibs. oz. 
POD Di taped sacs pis Ar a on ety bieaaer: 20 29 0 
PIE logs os ais a -,558 ap plc aise te ae Be de 10 56 8 
eM PESOUO. Gry 5 a trsh s:e'slay Gisele oh alge we 42 47 14 
PertereutLAINY, JUPEULb.. ss. .le. oes eels ve olay eee 46 45 9 
PROS MOOD PATIC. 20. jip-fo'oss eines cad Pe ws 72 29 10 
DP GH eee ial Bons es ho haetlee 43 15 4 
BU LOOO i 0G ele eben ecole ee as Be Vee 78 15 13 


In order to make the yields of the different varieties comparable, 
we have computed it on the basis of one hundred plants. That is 
to say, the yield of the Dwarf Large Ribbed White Solid variety, . 
of which twenty plants were harvested from the trench, would 
have weighed ninety-six pounds, four ounces, had there been one 
hundred plants yielding at the same rate as the twenty plants. A 
glance at the table shows that the past season, the trench culture 
yielded decidedly better results than the level culture. The whole 
difference in the six varieties amounts to about forty pounds, or on 
the average, about six and a half pounds to the variety. In other 
words, the difference in favor of the trench culture was about ten 
per cent in the varieties tested. The length of the stems from the 
trenches was in most cases nearly double that of the same varieties 
grown on the level. We noted however, that hollow stems were 
more numerous in the plants grown in the trench. 

Without assuming to account for the discrepancies in the results 
of 1883 and 1884, we note that the rainfall during August, 1883, 
exceeded that of the same month in 1884, by more than two inches. 
We should expect that the plants in the trench would suffer less 
from want of rain than those on the level. 

The deductions suggested are that the injuries resulting from 
drought may be in some degree averted by growing the plants in 
trenches. 

Comparing the yields of different varieties, we find that the 
Dwarf Large Ribbed White Solid yielded best, the White Solid 
second, and Hood’s Dwarf Red third. 

We were able to detect very little difference in the flavor of the 
various varieties. 

The Red Giant Solid (Vil.) and Hood’s Dwarf Red (Hen.), 
seemed identical. The stems were often more hollow in these than 
in the other varieties. 

The foliage of the White Solid Curled is very distinct, being 
more cut and curled than in any other variety. It is very attractive 
in appearance. 


ee 
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flenderson’s White Plume Celery. 


It was claimed by the introducers of this variety that the stems 
will blanch of their own accord while exposed to the light, so that 
it is unnecessary to bank up the plants with earth. We grew a 
Jarger number of plants of this variety with the view of testing the 
validity of these claims. We found them to be correct. Although 
the young plants differed little in color from those of other varieties, 
as they became larger the inner leaves assumed a paler shade of 
green, and toward the latter end of the season, the stems and the 
inner leaves changed to a creamy white. We tried hilling up the 
plants in the ordinary way, but no advantage was gained unless it 
be that the stems were slightly longer and rather more compact. 
During the month of November, the quality was excellent, but late 
in December, the stems became somewhat tough, and seemed to lose 
much of their flavor. In regard to its keeping qualities, we cannot 
yet speak. | 

We noted that the foliage of this variety was more affected by 
blight than that of any other tested; also that when grown in the 
trench the plants were more affected by blight than when grown on 
the level. It appears from the table that the difference in the yield 
in the trench and level culture is less in this variety than in any 
other, the Solid Ivory excepted. It seems possible, therefore, that 
owing to the liability of this sort to blight, it may succeed best on 
rather dry soil. 


Haperiments in Blanching Celery. 


The process of hilling up celery with earth for the purpose of 
blanching the stems is necessarily quite expensive. We made a 
series of experiments with the view of discovering a cheaper method 
of accomplishing the object. On September 15, we placed three- 
inch drain tiles over twenty-four plants of Boston Market celery ; 
wrapped an equal number with old newspapers, tying the paper on 
loosely with twine; and a third twenty-four plants we inclosed in 
straw, by simply placing a sufficient quantity of this material along 
the row on each side, so that when pressed down, the longest leaves 
of the plants just appeared above the straw. | 4 

The result was satisfactory only with the drain tile. Where in- 
closed in paper, and especially where surrounded with the straw, the 
outer stems.of the plants rotted. | 

We found slightly more decay where the tiles were used than we 
usually find where the plants are hilled up with earth, but the 
-amount was by no means serious. | , 

It seems probable that in localities where drain tile are conven- 
iently obtained, something may be gained in garden culture by their 
use. They are readily slipped over the plants, and are of course 
available for more than one season. 


( 
——e a 
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CELERIAC. 


We grew seven varieties of celeriac, of which the per cent of veg- 
etation and yields are given in the table. In this vegetable, the 
root is used instead of the blanched stems. The New Apple, though 
least productive of all, appears to be the most highly improved. In 
this the roots are very symmetrical and have few fibrous branches. 
In some of the others, particularly the Erfurt, the roots are very ir- 
regular in form and are almost enveloped in a fibrous net-work of 
small roots. | 


PEppeEr. 


- We grew the following list of peppers, planting the seeds in boxes 
in the hot-bed, March 29, transplanting six plants of each to the gar- 
den, June 10. We noted the statistics given in the table. 


First ripe 

PEPPER. Per cent _ First bloom fruit 
vegetated, in— days. in—days. 
eet ler sees sistas 3 cin 8 ase 40 109 143 
REE eRe ie cee sa gs vs rs 10 105 163 
(1G yori > aa ai 10 102 146 
OL a ae ae 48 112 166: 
CONE < av'e eso aaie cee ses 68 107 178 
perme urintets re ss, ec co 24 108 163 
Loe SOLS SE de a ree a 35 128 178 
Spanish Mammoth............. ai 103 163 
DWeetOpaticn: 6.2... wea wees 50 109 184 
MeeOMmato PNAPEO ce... . 0s. we ee os 4 104 167 


As grown by us, the Ruby King (B. M. & Co.) was a synonym 
of Spanish Mammoth (Vil.). 

Perhaps in no other vegetable is the nomenclature so much con- 
fused as in the pepper. The names Grossum, Monstrous, Spanish 
Monstrous, Spanish Mammoth, Sweet Spanish, Mountain, Sweet 
Mountain, Mammoth, Large Bell and Bull Nose are all used to 
designate what appears to be but two varieties. We were able to 
detect no difference between the Monstrous, Spanish Mammoth and 
Sweet Spanish, the seeds of all of which come from Vilmorin, An- 
drieux & Co. 


ToMATo. 
Test of Varieties. 


We grew thirty-six names of tomatoes as a test. of varieties, plant- 
ing the seeds in boxes in the green-house* March 27 and 28, trans- 
planting four plants of each to the garden May 22. We have noted 
the following particulars : 


* The boxeg were soon after removed to the hot-beds, 
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g Sn 4 = 2 
Bay : oe 
oo 1 | BR ee 
P| 33 3 cad | 
eae ie ae Ea 2a ae 

TOMATO. = Ay ao i i= 
TUDO ROM Gee ee Four oh cect belo a Sale wae 10 93 84 145 151 
MOBO MOLOT bie aot iN shew os: B-* pass) e wee 10 84 84 138 1438 
PARA rire Siw aoc eaek sluctee aekiet 11 83 86 141 151 
WGP YeRL OK yc ac vale 5 sates 3g) aa she 11 98 82 139 139 
BBCICOr BION. we Siena ies teens eas 10 48 90 144 157 
mirench Uprighy ss st. seen s eieeeniee .4 ch 81 122 bar 
USL OTIUO ss), als ecm we aie sbinlalate sig foots sires 10 48 82 14] 151 
MSO ATPALG. ekg se tie Tha palrete ema 10 100 80 132 151 
msolden “Trophy > iia. wos nus eee es 10 78 83 148 157 
Hinralord siNon0si gs5 okie t= ace oe ae 10 84 73 129 139 
Hubbard's Curled seal. 23.3... o<.% 10 96 76 130 144 
Handred 7 Day Faye. vs ease erie ets 11 76 77 127 139 
Improved Large Yellow........... 10 90 88 147 151 
Livingston’s Favorite.............. 10 91 85 144 150 
Lyman’s Mammoth Cluster........ 14 82 87 147 151 
eA O AL CUO Wises ivca ops w shee vie tein Caen 10 96 80 144 150 
New Japanese ........ -. Beh wits ahs 14 96 88 145 150 
New White Apple...... ........ 11 92 87 150 152 
MEU IN AITO. plo dross sins locos eek a ote 10 90 73 125 137 
Newined Apple, is tte se a etee mele 10 60 80 136 146 
MGW... Ork (Market sity ne, croc ee aan 10 74 80° 127 - ~~ «148 
Prange PAGl Gi. ats ot meats eae ne Sree e's 10 96 74 1386 ° 148 
SAT SN eco, Set Leen oes eae corre ere 10 100 74 143 148 
PAWELESS. stake i pakie ss Soleo eehian 10 92 82 184 150 
APR OO: wciens. \\gld pine oF atest shale tate 10 66 78 136 143 
POP BECUION og woe cae <a je Bit oven ones ae 10 68 80 141 148 
EPOCUTSOEL, «care Shin oe a ses c's eee aie 10 74 87 146 148 
PRN UN Ie, cade ele he s phacede ns tale ene eaten 10 92 73 131 139 
ITC Otiste ed ina ashore ons vo see bituees Come 10 64 vf 146 150 
SGC ONLOL 37.4.5 ons os is eracs sleigh we Sets 10 94 84 143 150 
Reade’s Island Beauty..... ....... 10 82 87 148 157 
Red Valencia Cluster.............. 10 90 85 148 152 
TLOCHERGOIN civ css sa isipy Greg ea 10 74 88 148 152 
rilden’s NOW.c. ts t.3 s+ te aes 10 100 84 148 147 
PRUETT LE 5 iene Sees pie etre ene eh oles 10 96 84 144 151 


Wellow. Victor iho wkd os tite me ee iJ 94 85 142 147 


The seeds of the French Upright were planted much earlier than 
those of the other varieties, hence the date of maturity is not com- 
parable. We note the time when the first ten fruits are ripe to show 
when the different varieties are available fortable use. The earliest 
variety to ripen a fruit was the “No Name.” The fruit of this 
sort, however, is too small to be of value for the table. 

Horsford’s No. 0, Hundred Day, and Early York, all yielded their | 
first ten ripe fruits in one hundred and thirty-nine days from plant- 
ing; hence these are to be considered the earliest table varieties on 
the list. 

In 1883, the Alpha was the first variety that ripened ten fruits. 
The past season this variety did not ripen ten fruits until one hun- 
dred and forty-four days from planting, five days later than the three 
just named. 
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We find that in the different varieties. of tomato the order of 
earliness is by no means to be depended upon. To illustrate this we 
present a list of the varieties grown in 1883 and 1884, arranged in 
their order of earliness, the number of days used being the time at 
which the first ten fruits were ripe. | 


1853. 1884. 

Renee ty ON Te 

2S Si 2 B 

hi eat en 

E : e 5 

oH o) 4 2) 

PUGHOMMMNICLOD aoe ook icse meses as 136 1 147 4 
Es cule Fe ola ages Pens 140 2 143 2 
cSt La eS RE IOS SR oa are ana 140 2 151 cs 
Hubbard’s Curled Leaf........... 140 2 144 3 
US) ee ae ar a 143. 4.8 139 1 
Pee ANI 550). 2 ks. cares ercid 143 3 139 1 
BORA C cc y thei es Paospb ee 3 143 3 143 2 
Reade’s Island Beauty............ 143 3 157 9 
(Se Rese ea re ee 147 4 148 5 
PIV GW. fe os eet ne tee» 147 4 147 4 
Dee 0 ibs oe reas nse ew bs 147 - 151 7 
New White Apple....... EONS 148 5 152 8 
(oo OL i EIR relia ae heaped (5. 5 150 6 
[USGn CaS 508 SRR ee aE age 159 6 150 6 
Red Valencia Cluster........... a as loo 6 152 8 
Livingston’s Favorite............. 162 7 150 6 
8 os eins wait a acoso « 164 8 151 7 
Lyman’s Mammoth Cluster....... 164 8 151 7 
rr RIERE COU IVY (ois nts Gig ais o's 5 o's 166 9 157 9 
eM tet S sy 2 ae see ec v's. 6 osele > ¥°0 169 10 152 8 
PONG PAIN, cas oe eevee oe 170 11 157 9 
DMNA ATCHOL oar ts ciate Sees vss 6 Rs ye ovtai © 150 6 


We have numbered the varieties of 1883 in order, giving the 
same number to the varieties that ripened the same day. It.appears | 
that these numbers transferred to their corresponding names in the 
list of 1884 are very far out of order. Thus the Orangetield ripened 
ten fruits in both 1883 and 1884, in one hundred and forty-three 
days. Reade’s Island Beauty, on the other hand, which in 1883 
ripened the same number in one hundred and forty-three days, re- 
quired one hundred and fifty-seven days, fourteen days more, to 
ripen ten fruits in 1884. The New Japanese requiring one hundred 
and eighty-seven days to ripen ten fruits in 1883, ripened the same 
~ number in 1884 in one hundred and fifty days, or thirty-seven days 
less. Had we taken the date of the first ripe fruit instead of the 
first ten fruits, the discrepancies would not have been less striking. 


= 
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It is evident, therefore, that the claims of earliness, for new varie- 
ties of the tomato, should be accepted with some caution. 

How much may be gained in earliness ir the tomato by taking 
seeds from the earliest ripened fruits ? With the view of answering 
this question, we gathered in 1883 seeds from one of the first fruits 
to ripen, and from one of the latest, in five of the varieties that 
ripened among the earliest. We chose the earliest ripening varieties 
in order to secure the greatest variation in time. The results are 
given below. 


First vegeta- Per cent First ripe fruit First ten ripe 

tionin—days. vegetated. in — days. fruits in — days. 

Sh ils ga eay wohkec 5 < 3 = 

Patphar aes... 10... 10° 97> 92 1838": 14 
Boston Market..*: 10 10. 93.. -82:.:\148°- |143% 7 145346 
Canada Victor.. 11 11 . 94 74 142 184 144 142 
Green Gage.... 14. 14. 96 - «88. 150°° 4150. VISE 
AGING tows se li if) - 91-99% 145. — 145-227 Loa ee 


In the case of the Canada Victor the plants from the earliest seed 
ripened their fruit later than those from the latest seed. In the Acme 
no difference appears. In the Alpha, on the other hand, shows a 
marked difference in favor of the earliest seed. On theaverage the 
difference is very slight, but the little is in favor of the earliest seed. 


Tests with Green and Ripe Seed. 


The degree of greenness at which tomato seeds will vegetate is 
rather remarkable. In our experiments a small percentage of the 
seeds taken from a tomato fruit not fully developed in size, and 
which has not commenced to change color toward maturity, vege- 
tated and developed into plants. We found also that fruits gathered 
when entirely green, and exposed tothe sun, will change their color, ~ 
and assume all the appearance of ripeness. In order to note the in- 
fluence of green seed upon the resultant plants, we gathered in 1883 
seeds from six sample fruits of the Cook’s Favorite variety at differ- 
ent stages of ripeness, the first showing no signs of maturity, the 
second being pale green, the third showing a faint tinge of red, and 
so on to the sixth, which was fully ripe. On March 28 we planted 
fifty seeds from each of the six samples in boxes in the green-house, 
transplanting four plants of each (when so many vegetated), to the 
garden May 20. The result is given below: 


Commenced First ripe First ten ° 
to vegetate Per cent fruit ripe fruits. 
in — days. vegetated. in— days. in — days., 
MSLY PTCONS «<icife ic sisi ep io 8h 2 126 137 
EDOEGs paw saeco capieat 10 84 143 157 
PGCE als Sead wits ena eee 10 100 140 151 
RD OL cytes ahs oin acetone 10 96 141 147 
Peper... ness icone aed 10 88 141 147 


EVIDCRL.S-78s ps park aoe oe 10 96 146 152 


. Met we? 
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It appears that the piants from the greenest seed ripened ten 
fruits before those from any other’sample had ripened one. It also 
appears that the fruits grown from the fully ripened seed were the 
latest of all in ripening. It appears, however, that seed from the 
greenest fruit vegetated very poorly. We noted also, that the 
plants appeared feebler than those from any of the other samples of 
seed. ‘They were, however, very prolific. To intensify the effect 
of using such unripe seed, we gathered for planting next season six 
fruits of the same stage of maturity as were selected in 1883, from 
a plant grown from the greenest seed. 

In order to compare plants grown from normally ripened seed 
with those from seed of fruits gathered very green and ripened by 
exposure to the sun, we present the results obtained with three 
varieties as follows: 


First vegetated Per cent First ripe 
in — days. vegetated. fruit in — days, 
Gath- Gathered Green Green 
ered green and ri- ripened ripened 
ripe. pened in sun. Ripe. in sun. Ripe. in sun, 
SUT OWA Ya ys ie bx ole" 10 10 90 84 141 143 
Extra Early Red... 11 11 86 92 149 129 
AOWEATOR Ns oo ne ao. 0s lee 11 72 84 144 184 


In the case of the Trophy it appears that the plants from the seed 
ripened in the sun matured their first fruits slightly later than those 
from the normally ripened seed. In the®ther two varieties the case 
was very different. In the Extra Early Red the first fruit from 
seed gathered green and ripened in the sun, ripened twenty days 
in advance of that from normally ripened seed. 

We note here an interesting fact in connection with the fruits 
picked green and ripened by exposure to the sun. While saving 
the seeds we noticed that only a portion of them sunk in the water 
as do normally ripened seeds. With one variety, the Extra Karly 
Red, we placed these lighter and heavier seeds in different packages, 
planting them separately in the spring. The results appear below: 


Commenced First ten 

to vegetate Per cent First ripe fruit ripe fruits. 

in — days. vegetated. in — days. in — days. 
Lighter Seed.... i! OO he ane 141 149. 
Heavier Seed... 11 92 124 138 


It thus appears that although both samples vegetated well, the 
fruits from the heavier seed matured decidedly earlier than those 
from the lighter. | 

We noted that the seeds from the earlier ripened fruits were on 
the average slightly heavier than those from the later ones of the 
same variety; also that normally ripened seeds were heavier than 
those from the same variety gathered green anql ripened by exposure 
to the sun. 
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The results of our experiments with green ana ripe seed suggest 
that it may be possible to promote earliness in the tomato by the 
use of partially matured seed. | 

Does the position of a tomato in the cluster have any influence 
upon. its earliness or other qualities ? | 

As an experiment calculated to answer this question we planted 
the seeds from eight fruits of the same cluster in order, in the New 
Currant variety. That is we planted the seeds from the fruit next 
to the stem of the plant in the first row, the second from the stem 
In the second row, and so on to the eighth, or terminal fruit of the 
cluster. The results gave us no difference that we could ascribe to 
the position of the fruits. . 


Ls the Number of Cells in the Tomato influenced by Heredity. 


We noted in our last report that smoothness in the tomato seems 
to depend in a degree upon the number of cells in the fruit; those 
varieties in which the fruitis uniformly smooth, as in the Apple, Pear 
and Plum varieties, invariably having few cells. In order to see 
whether we can influence the number of cells, by selecting the few- 
est celled fruits, we saved seeds from a number of fruits of the 
Early Red Smooth variety, having only three cells each, and from 
others of the same variety having six or more cells. Plants from 
each selection of seed were grown side by side the past season with 
the following result : w 

To avoid confusion of terms, we designate the plants from the 
three-celled fruits as A, and those of the six-celled fruits as B. 

Fifty fruits gathered at random from A, averaged 4.26 cells each, 
and the same number from B averaged 4.40 cells each. The differ- 
ence, though slight, is in favor of the few celled fruits. We note 
further that while B had three fruits having eight cells each, and 
‘two having seven each, A had no fruits with eight cells, and but one 
with seven cells. The maximum number, therefore, which is the ex- 
treme that we assume that it is most desirable to reduce, was very 
perceptibly decreased. We purpose further experiments in this 
direction. ; 


How much ts gained in Larliness by starting Tomato Plants in 
the Hot-bed. 


We noted in our last report that tomato plants from self-sown 
seed ripened fruit’nearly as early as those started early in the hot- 
bed. In order to discover how much time is gained in securing ripe 
fruits by forcing the young plants, we planted a few seeds of the Liv- 
ingston’s Favorite tomato in hills, in the open ground, in the garden, 
April 24, placing about ten seeds in each hill. These had vegetated on 
May 12. No especial care was given the young plants, and they were 
not covered at any time to protect them from frosts. As they grew 
large enough to crowd each other, they were thinned to one plant in 


a hill, and afterward received exactly the same treatment as the’ 
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“plants that were transplanted from the hot-bed. The plants from 


seeds planted in the open ground ripened the first fruit August 21, or 
119 days from planting, while plants. of the same variety removed 
trom the hot-bed (planted March 28) ripened their first fruit August 
19, or 144 days from planting. In other words, plants grown en- 
tirely in the open ground matured a fruit in twenty-five days shorter — 

time than those which were cared for in the hot-bed the first two 
months of their existence. The result is certainly striking, and sug- 
gests that the check given to the plants at the time of transplanting 
may have been nearly sufticient to overbalance all the time gained by 
forcing. We were careful to harden the plants in the hot-bed_ be- 
fore removing them to the garden, and in order that the shock of 
transplanting might be felt as little as possible, we potted the plants 
several days before replanting them in the garden, carefully shading 
them until they were rooted in the pots. Did the transplanting 
check the growth so much, or did the heat of the hot-bed enfeeble | 
them? The subject merits further experiment. 


Observations concerning the Tomato Rot. 


The result of our experiments calculated to give information as to 
whether or not the disease called “ tomato rot ” is transmitted through 
the seed were rather contradictory. We gathered seeds from ap- 
parently normal fruits and from fruits destroyed by rot, in the 


Hathaway’s Excelsior variety, and grew the plants from the two 
y y g P 


samples separately. No difference appeared in the amount of decay 


in the two plantings. 


In a second experiment with the Little Gem variety we selected 
fruits from the plants that contained..the most decayed fruits, and 
from the one that contained the fewest, growing plants from the two 
samples separately. In this case a very marked difference appeared 
in the two plantings. Unexpectedly, this difference was not in the 
amount of decay, but in the vigor of the plants. The plants in the 
two rows were so different in appearance that but for the resemblance 
of the fruit no one would have called them the same variety. We 
were led to suspect, therefore, that there may be more than one affec- 
tion that causes tomatoes to decay prematurely. 

Other interesting information upon this subject will be found in 
the report of the Botanist. 

Do the flowers of the tomato cross-fertilize ? 

In our observations we have found both positive and negative evi- 
dence upon this question. The past season we noted several fruits 
of the Golden Trophy variety distinctly marked with red. The 
fruit of the Trophy tomato varies so much in form and size as to 
strongly suggest cross-fertilization. The fruit of the Mayflower - 
tomato, which in 1882 was large, was the past season so small as to 
be nearly worthless for the table. We think, too, that the fruit of 
the ““No Name” variety was decidedly larger in 1883 than it was 
the past season. On the other hand, the fruit of the Acme, which 
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we grew in 1882 and 1883 by the side of other varieties, saving our 
own seed each year, seemed entirely true to type the past season. 
We have never seen the least evidence of cross-fertilization in the 
fruit of the Plum, Cherry, Pear, Apple or Currant tomatoes, varie- 
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ties in which evidence would be very apt to appear if cross-fertiliza- _ 


tion takes place. Were the variations that we have noted in other 
varieties due to different causes? As we note that variations are 
more frequent in comparatively new varieties, we incline to think 
that they arerather the evidence of unfixity than of cross-fertiliza- 
tion. Our own experience in growing tomatoes from artificially 
crossed seed teaches us that at least several generations are necessary 


to fix a desired type, and we should incline to caution those who are ~ 


endeavoring to originate new varieties against disseminating their 
acquisitions too early. 


SyNONYMS. 

We noted in our last report that several of the tomatoes grown 
in 1883 bore a very close resemblance to each other, so that we were 
led to suspect that some of them might be synonyms. With a view 
of taking further observations, we grew the past season those that 
bore a striking resemblance to each other, side by side. We give 
our conclusions as follows : 

The Acme (Sta.), and Hssex Harly Hybrid (Sib.), are synonyms. 

The Extra Early Red (Sib.), Early Led Smooth (Thor.), and 
Early Round Led Smooth (Greg.), are synonyms. 

The Great Chihuahua (Greg.), and President Garfield (Sib.), are 
synonyms. 

The Broad Leafed Dwarf (Thor.), and Aeyes’ Karly Prolijie 
(Greg.), are synonyms. 


Tue Pra. 
Test of Varieties: 


Of the pea we planted seeds of fifty-eight so-called varieties not 
previously tested at the Station, besides growing those sorts planted 
in 1883, upon which we desired to make further observation. We 
present the table of statistics in the same manner as last year in order 
that the two tables may be comparable. 


MEWS e aw | Description-- Number. 
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NAME. 


Wrinkled sorts in italics. 


American Wonder .. .. 
Bishop’ s Dwarf Long Pod.. 
Bliss’ Everbearing 
Blue Prussian (Field pea).... 
Blue Prussian Dwarf 
Caractacus 
Champion of England 
Clamart Early 
Cleveland’s Rural New a Caos 
Criterium. . See 
Daniel O’Rourke............:...... 
WIPAUIVOETPNG 25s iivah \sb ae ve tig Selene 
PCLALIMGLG e . oie cece oo ccc sales aE TE ae 
WONT Olav nate cal fc je heiearl oveiee ook 
Dwarf Capuchin 
OA Sa it SBS TG ete eee Canis ees Bhar Mae 
Dwarf Green Imperial ............ 
Dwarf Green St. Michael 
Dwarf Michaux de Hollande 
Dwarf Royal Edible Pod 
Earliest of all 
Early Crown (Field pea) 
Ree MT. . en We ge es 5 cates scone 
Edible Podded Butter.. 
Edible Podded Dwarf.. 
Etampes Wonder 
Express ats 
Extra Early Dwarf Breton...... .. 
Fillbasket. .. 

Giant, very large podded Sugar.. 
Golden Drop (Field pea) 
Golden Vine (Field pea) 
Green Auvergne 
Green Noyou . 
Grey Winter (Field pea) ei bueave et 
Horsfor@’s Market Garden 
Kentish Invicta .. ae 
Knight's Dwarf Green Marrow.. 
kKnight’s Dwarf Marrow.. 
Knight's Tall Green Marrow 
Knight’s Tall Marrow... 
Landreth’s Extra Early 
Large Green Normandy.. . 
Large White Podded Buber: 
TETAOID Ae MOPDEL. fo hoccat hes obalecies 
Laxton’s pupsatlve 

Leopold 2d.. Se 
Laxton’s Alpha. Sec de ions Beads Aerie 
Maple (Field pea) .............5. v0 
McLean's Best of rk 
McLean's Blue Peter . 
Michaux de Rouelle.. 2 Are 
Michaux Ordinaire de Paris........ 
MeLean’s Dwarf Prolific......... 
Native, from Ten eriffe (Field pea?) 
‘*New Field Pea—A ” 
EERAIU ULI CIN eae 2) cry oha.e toe 0 do, 8 
Prince Albert (Vil.) . Seishin ss Biocteie » 
Prince Albert (Fer.).. et 
Prizetaker 








eee ee ewes 


Cr 


re ee 
Cr ee cy 
ee | 


«ee eh eres 
sewers 
eter ew eee 

V6 2) ow seen! Mele p 000) - owes 


eee tes eeee- 


a) 
Ore et ewer eee eee Foe 
see eee ewes 


eseee serene 


ee ee 


sees ee 
a 
seer ree 


ee 


Ce oe ey 


ay 


eee eee eee ee eee em OH Bow 


Reediand 23e.35.3. eS. hare 
Shah de Persia...... ALR eee 
PTO eS  Uisiaee ste 
Stratagem 
Tall Green MamMmMoth ..c-veres cose 
Telephone 


re 


18} Thorburn’s Early Extra Market... 





. . . . 
. . . . . . 
i 8 


229 
Pra 


Date planted. 





April 28 
sc 
ceé 
“e 
ee 
ee 
oe 
oe 
‘é 
ee 
6. 
ce 
cé 
6 
¢é 
ee 
ec 
ce 
cé 
ce 
ce 
«sé 
ee 
ce 
ce 
eé 
“eé 
ae 
6 
é¢ 
s¢ 
“oe 
6é 
“e 
ce 
sé 
ce 
ee 
ee 
ia 
ce 
ec 
oe 
ce 
ee 
ee 
ce 
ce 
“e 
ce 
ce 
ee 
Geor 
se 
e 








Commenced vegeta- 
tion in — days. 


| Per cent vegetated. 
$2 First bloom in — days. 


























First edible maturity 
in — days. 
Days fit for table use. 


| 
| 
| 


tor 
— OT 
jen. 
us 


15 
67 








ess|ees 








53! 15) 


First seed ripe in — 
days. 


66 




















5 
| 2 
E -) @ 
s 
®o ° 
A= 
teal J 
lst 
>: |>.8 
® a3 
ae 25, 
“28| Es 
(sj 
ote oh 
95 323 
110| 1,168 
95) 1,077 
104 548 
95 656 
80 568 
107 788 
104 532 
72 403 
106 588 
10] 656 
104 472 
103 400 
yaar es 
94 780 
103 792 
103 676 
95 657 
101 568 
95 743 
13 3877 
114) 1,208 
95 985 
111 852 
95 605 
95 561 
77 336 
105} 1,016 
95 511 
103 440 
111) 1,072 
114| 1,664 
105 548 
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102, 540 
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95 766 
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95 455 
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q Q |O°l a | & A ja] a jae 
58) The Racket. . ..........++ seeees. | April 28} 14] 53} 42) 60] 13! 77] 116) 960} 489] 149 
66 Very Dwarf Bretagne............<. ah 11} 42’ 53) 71} 3) 84 95) 1,081) 440} 121 
65} Very Dwarf Coutourier .....-..... ib 1]} 67) 47| 64! 10) "?)/-99' 552} 898) 69 
741 Very Dwarf Wrinkled ...........6- nt 11; 64) 42) 57) 18) 77) 991 6884} 468) 49 
63} Very Early Dwarf..............---! te 11} 78! 40! 56] 12} 65) 9y8| 852) 462) 56 
96| Very Early Dwarf (sans parchemin) o 11} 42) 385)° 63) - 7| 80} 89) 612) 3389; 83 
CB PVM FAWESE Boies eas eee ¢ 11} 40} 42) 57) 11) 74) 79) 254} 466) 49 
41} William the First .................. a 11] 58} 45) 59) 11; 74} 102) 622) 467) 116 
EVE LBD Co ek abe Wie Prva fuele woke tee aS 11} 48) 50} 70} 14) 84] 105} 720) 456) 166 
A No.1 (Bliss & Sons)............ mn 11} 45; 42) 59) 15) 7} 106} 652) 418) 123 
A No.2 ene ets recehee ay 11] 44) 52! 68} 6] 85)103) 604) 339) 120 
38} No. 72 RES GE ste See eet nA 11} 64} 88) 54) 4] 65) 79} 399) 425) 57 
No. %4 PANS ae Gere cs Bit cesta set 12| 49) 35) 68) 10) 77} 102} 600) 482! 128 
No. 75 ‘ A i 12) 58) 51) 65) 81 84! 98) 696) 440) 145 
No. 76 Vina ice eee ee aoe ee 12} 65} 26). 61; 12) %8| 102) 544) 288) 100 
No. %7 a Sa 12] 41) 35) 63) %| | 102) .-672) 372) TIT 
No. %8 oe ACLS oii els cogtae tee ty 12} 51} 35] 68, 8] 77] 102} 544) 456) 88 
No. 79 ta aN Sere areca ares Jd 11) 61) 52) 70) 7] 84}-105| 512) 463) 128 
* One pod 


It appears that Cleveland’s Rural New Yorker was earliest forming 
the first pod of edible size in fifty-two days; Dexter, Kentish In- 
victa, Reedland, Shah de Persia, Landreth’s Extra Early and Thor- 
burn’s Extra Early Market had pods of edible size in fifty-three 
days; earliest of all, Express, Prince Albert, and a new sort from 
Messrs. Bliss, “No. 72,” in fifty-four days. Strange to say, the 
earliest of all, which in 1882 and 1883 led the van in our trials, was 
surpassed in earliness by seven so-called varieties the past season. 

It appears, also, that the Large Green Normandy, a variety re- 
ceived from France, was latest, one planting of Prince Albert second, 
and Knight’s Tall Marrow third. The latter remained fit for table 
use longer than any other variety, while the Very Dwarf Bretagne 
matured its crop most rapidly. 

The Tall Green Mammoth was most prolific in pods, and the Reed- 
land was least prolific. Bliss’ Everbearing and McLean’s Best of 
All, produced the largest weight of peas per plant and Reedland the 
smallest. The Dwarf Michaux de Hollande gave the largest average 
number of peas per pod, and Knight’s Dwarf Marrow and Large 
Green Normandy the smallest. 

The Shah de Persia, a distinct wrinkled pea received from France, 
gave its first edible pod in fifty-three days— two days earlier than 
the American Wonder, which has heretofore enjoyed the reputation 
of being the earliest wrinkled pea. Another season, however, may 
show quite a different result. 











i eS gat 


Tests of Eurliest and Latest Ripening Seed. 


In 1888 we gave the result of an experiment with the Tom 
Thumb pea, in which peas from the earliest and latest ripening pods 
were planted separately. The results showed a very perceptible gain 
in earliness in the seed from the earliest pods as well as a better 
vegetation and a slight increase in productiveness. With the view. 
of carrying this experiment further, we gathered last season the 
earliest and latest ripening pods from eleven varieties of pea, and 
planted in the garden on April 25, 100 seeds from each selection of 
each variety. The results are given in the following table: 
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British Queen. 
Prom Garliest Pods... .... cesses Seeeesescscceees| LL | 54) 52 |}'68 | 16) 84 1107 | 8341285 17185 
Prroun atest, POdS.0.5 2.00 Gian a ee eee 11 | 63 | 52 | 68 | 17 | 85 |116 | 664/977 | 182 
Carter’s Challenger, 
From earliest pods .... .........cse0e Ee ee 11 | 44 | 49/65 | 8 | 84 101 | 462/475 | 130 
POEOMN AALS DOGS vans cee sce, nan dees wav cen’ *..| 11 | 56 | 49 | 65 | 8 | 84 |101 | 422'412 | 109 
_Carter’s Pride of the Market. 
PORORMMC ADIL RS . DOUS:. ccc 08 ha oe . hote ts wale cis Se ates cae © 12 | 53 | 51) 68 7 | 84 1102 | 313/545 | 106 © 
MIME AL DSU AVOOS ft, cece tau venice else werace een ott 14 | 25 | 51) 68 | 7} 85 |1038 | 448/616 | 174 
Champion of England. 
PPM OOTIOR DOCS. 55.0. lake ws Uv veewbeesesesecs 11 | 68 | 43 | 68 | 16 | 84 107 | 620/590 | 155 
TiS eR LOS TUL So ald sa eis ts g te 5 Ses Fo mt se ek - | 11 } 66 |-53 | 82 | 12 | Yl |107 | 994) 441 | 171 
Culverwell’s Telegraph. 
MR CAUILCRG DOGS.) cio bss Saeinascvcseciae see. ssl 11 | 53 | 50) 64 | 10 | 84 |102 | 415} 498 | 119 
Prermt LAN SOC oe ors Sy Ve ae detec geketad 11 | 40 | 50 64 | 10 | 84 |101 | 626/492 | 169 
Day’s Early Sunrise. 
WEOMNGATILOSL POUSi.ns evr ccbercccéeces ener seeses [> LD 159! [42 | 64 6 | 77 | 98 | 607|244 | 89 
MONEOHAEOBE POUR I) vip twice de aivin c's Feel Teds ede oun. Tl | 47 | 42 | 65 | 12 | 77 [107 | 712/884 | 126 
Earliest of All. 
ECMO AUTOR UT DOUG? ston vidg castle's aatnes ene haste ede 1k | 58 | 88 | 54 | 16 | 65 | %8 | 8%7)410| 55. 
UP OTHREA DOSE DIOUS o2 ins Rocks Aecdivite ofete es) coed nee Goede ll | 47 | 38 | 54 | 16; 68 | 79 | 471'527 | 84 
Laxton’s Long Pod. 

IP POMIEOATIIESE DOUSs niece vs vee ycciews wo ae ee ems eas il | 49 | 45 | 68 | 9 | 78 {102 | 919}512 | 174 

PW AGERE POOSE: cocci ce leo. be etek lee wedi sencs 11 | 52 | 50 | 66 | 11 | 78./102 | 858/576 | 204 © 
Minimum. .§ 

HPEOMMGAEIOSE DOCS, to sels «ovale. <acee te ew oltie vinta 11 | 42 | 40 | 57 | 18 | 66 80 | 510) 482; 5 

; ads Be GSE od oe ee SAX By icy oo Sire une oes ll | 78 | 42 | 57 | 138 | 70 | 80} 298)476 | 63 
rizetaker Green Marrow. 

DIO ARTI GEE IOUS: > os. och vss pote e ha de ciesls ditias's oasis 11 | 35 | 50] 70} % , 80 1101 |1151/567 | 307 

EM TO CORE DOOR. cc's sce sleS.s 0p ees cal ccottesagies [| 11 1467, 50] 68 7 | 79 | 99 | 754/588 | 189 
Telephone. 

HOM CALiOst POUSe 2.0 as oe cc oie oe desis wed creve'e o'o © sxe 11 | 32 | 70 | 66*/ 9 | 84 |102 | 591/569 | 214 

MPOIRE APOE DOCG a oink < hos cat val os cedese ens re eat a 1] | 34 | 70 | 65 | 10 | 84 |105 | 753/530 | 240 

*One pod, 


In 1883 we selected the Tom Thumb pea for this experiment be- 
cause this variety continues to ripen itsseed through a long period. 
In the present experiment we used varieties without regard to the 
difference of time between the earliest and latest formed pods. The 
results show very little difference between the plants grown from 
the earliest and latest seed, either in earliness, productiveness, or 
vegetation. 


232 Coren [ ASSEMBLY 


The average earliness shows a difference of one day in favor of 
the earliest ripened seed, while the average yield of pods shows a 
difference of eighteen to the hundred plants in favor of the latest 
ripened seed ; the average yield of peas per plant shows a difference 
of seven grains in favor of the latest ripened seed, and the average 
of vegetation shows a difference of about one per cent also in favor 
of the latest ripened seed. 

As a whole, the differences are so slight as to be non-committal. 
When we remember, however, that in several of the varieties tested, 
the difference in time between the earliest and latest ripening pods 
is very slight, the average difference in earliness of a single day is a 
matter of consideration to those who are seeking to promote earli- 
ness in peas. The fact that lateness in maturity is accompanied by 
an increase in yield, is to be expected when we\remember that, as a 
rule, the earliest varieties are less productive than the intermediate 
or later ones. 


Tests of Ltipe and Green Seed. 


In 1883 we gathered samples of unripe seed from three varieties 
of pea, the selections varying somewhat in the degree of unripe- 
ness. On April 28, these were planted in the garden with the fol- 
lowing results: 
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Blue Peter. : | / 
From seed gathered ripe.. ..... April 28 | 11 | 84 | 40 | 57 | 13 | 68 | 79 | 629 {391 | 121 
Ae seed gathered green. ...... a 11 | 84 | 40 | 57 | 13 | 68 | 79 | 467 |410 | 100 
ugenia. ; 
From seed gathered ripe.......... os 11 | 60 | 40 ; 64; 9) 77 |106} 06 |3817 | 1069 
From seed gathered green ....... 4 11 | 55 | 40 | 66 | 6 | 72 1105 | 677 {385 | 92. 
William the First. 
‘From seed gathered ripe..... .... ss 11 | 54 | 89 |-57-} 13 | 6590984) 3008 459o\ Gp 
From seed when just past ed.mat f) 12} 9] 42 | 57 | 16 | 65 |102 |1,467 [573 | 346 
From seed gather’d at edible mat. ny #3121 3 | 38 | 583 | 15 | 84 |109 |1,600 |728 | 492 











With the exception of the third sample of William the First, the 
green seeds were only slightly immature. Itis evident that the results 
are contradictory. The sample of William the First, gathered at 
edible maturity, however, with a very feeble vegetation, gives a sur- 
prisingly large yield. It appears that the time of maturity was lit- 
tle influenced. The experiment has value only in being suggestive. 


If extreme greenness of the seed tends to increase productiveness, a. 


knowledge of the fact is valuable. The evidence suggests further 
experiment, 
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Tests of Seed from the most productive and least productive plants. 


In 1883, we gathered from thirteen different varieties of pea sam- 
ples of seed from the plants that produced the largest number of 
pods, and also from those that produced the smallest number. On 
April 28, we selected the finest pods from the most productive plants 
and planted the seeds contained in them with an equal number of 
seeds from the least productive plants. ‘To avoid confusion of terms, 
we will speak of the progeny of the most productive plants as A, 
and that of the least productive ones as B. We offer the results in 
tabular form, as follows: 
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American Wonder. 
A.,..|From most productive plant....| April 28) 12 | 90 | 42 | 56 | 14 | 77 {101 | 888 |501 , 178 
Tek, ros cee Brecucties plant.... is 12 | 95 | 42 | 56 | 14 | 77 |101 | 875 [448 | 145 
ishop’s Long Pod. 
A...|From most productive plant.. . A 11 .| 53 | 71 | 4 | 84 {107 11,400 |463 | 418 
Se Fro ee prcancetre plants... ve 11 j....| 53 | 71 | 4 } 84 | 98 41,3891 1460 | 473 
ue Peter. 
A.,,.|From most productive plants... = V4 | 52 | 40 | 57 | 13 | 68 | 79 | 691 1388 | 137 
(2M mon least productive plants... su 11 |100 | 40 | 57 | 11 | 68 | 7 658 [872 | 124 
aractacus. 
A...|From most productive plant.... oy 11 | 17 | 88 | 54 | 14 | 65 |102 |1,112 [516 | 211 
Be Jes least Lae plant.... ‘* | 11 1100 | 49 | 65 | 8 | 78 |101 {1,839 |581 | 465 
arter’s allenger. ; 
A...|From most productive plant.... ad 11 | 63 | 49 | 65; 9 | 84 |101 [2,150 [622 | 766 
B...| From least Peers plant.... 11 | 90 | 50 | 65 | 9 | 84 | 98 |1,570 |593 | 509 
Carter’s First Crop. — 
A.../From most productive plant.... ‘8 11 |100 | 39 | 54 | 16 | 64 | 7 880 i491 180 
Bez eat least Beouckive plantas: re J1 {100 | 88 | 56 | 14 | 66 | 79 1,250 [486 | 241 
arter’s Premium Gem. 
A...| From most productive plants... a 15 | 77 | 42 | 56 | 14 | 67 [101 | 744 468 158 
Biss giow SP ie aaah plants... is 11 | 85 | 42 | 56 } 12 | 67 | 98 | 691 525 | 154 
war ampion. 
A..|From most productive plants...! oe 11 | 67 | 42 60 10 | 78 |103 2,000 |489 | 421 
Bat rom least productive plants.. ea 12 |100'| 53 | 70, 15 | 84 |101 |4,825 )643-) 885 
arly Kent. 
A..|From most productive plants... ‘ 11 | 82 | 45 | 68 | 13 | 79 |102 |2,063 508 | 418 
B...'/From least Hote LE plants. . $s 11 {100 | 47 | 65 | 8 | 78 101 |1,900 |524 | 411 
Ferry’s Extra Early. 2 
A.. From most productive plants... es - 11 |100 | 39 53 15 | 68 | 79 1,092 492 225 
B... From least ee ee a “2 Ji | 75 | 43 | 57] 138 | TT | 98 |1,622 |548-1 443 
Hairs Dwar reen Marrow. 
A..|From most productive plant ... ss 1417 53 71 | 10 | 91 j111 2,012 412 126 
B..., From least PO hed Sey a oy 14 | 89 | 53 | 68 | 13 | 78 |109 !2,173 |387 | 292 
; Horsford’s Market Garden.. | te ie 
A.. From most productive plant.... ss 14 | 80 | 58 | 72 22 | 93 |111 |2,075 |563 | 759 
B... From least productive plants... as 14 | 20 | 47 | 66 | 18 | 78 {105 13,200 |397 | 588 
| McLean’s Advancer. . Mo es i 
A..|From most productive plant.... RY 12 | 73 | 55 il 23. 87 [TI 3,565 518 381 
B... From least productive plant... ‘4 11 | 93 | 58 | 71 | 13-91 |305 |2,011 |58i | 608 
arid. 
* One pod. 


The outcome of this experiment is quite different from what we 
anticipated. On the average, the plants of B proved the more pro- 
ductive by two pods to the plant. Strictly, however, the plantings 

[Assem. Doc. No. 33.] — 80 


Pia So oes - [AsseMBLy 


cannot be considered as duplicates, since they are of different varie- 
ties, which are of varying habit, and mature at different times. 

The fact is worthy of note that in the cases where B gives the 
excess in yield, it is invariably later in maturing than A, and con- 
versely, where A is later in maturing than B, it shows a larger 

ield. 
} It is possible that in some cases the unproductive plants of 1883 
were enfeebled by unnoticed injuries from the pea weevil in the 
seed planted ; and that thus while possessing abundant inherent 
vigor, were restricted in their development. Whatever the causes, 
the results are interesting and suggest further experiment, 

The heredity of finely developed pods, however, has been borne 
out to a striking degree in our trials. We noted in our last report 
that the seeds of two pods of Laxton’s Marvel pea, from the crop of 
1882, that contained eleven peas each, produced among others, two 


pods that likewise contained eleven seeds each, while the seeds from . 


other pods that contained ten peas each produced no pods containing 
more than ten peas. The past season, fifteen peas were planted, 
from the eleven seeded pods of 1883, and the plants resulting, 
twelve in number, bore three pods containing eleven seeds each. 
We have never seen eleven seeded pods in any other variety, and 
we found but two in 1882, from the seed of which we grew another 
two in 1883, and from this we secured three in 1883, 

We will add that this careful selection has given us not only very 
finely developed pods, but also highly productive plants. Thus 
the twelve plants above named bore the past season 339 pods, or at 
the rate of 2,825 pods per hundred plants, a yield that is not equalled 
in our table of varieties. 


Tests of Seeds Planted in Order from the Pods, 


In order to test the influence of the position of the seeds in the pod 
upon the resulting plants, we selected in 1883, thirty pods of Cul- 
verwell’s Telegraph pea, that contained exactly eight peas each. 
We then removed the seed next to the stem in all the pods, placing 
the peas thus secured in one packet; the second ones from the 
stems in another, and so on, numbering the packets successively, 
until all the peas were removed. «On April 28, we planted so many 
of the peas from each packet as were uninjured by the weevil, in a 
row by themselves. The results are shown in the table; 
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It will be noticed that the per cent of vegetation, the yields of 
pods and of peas is slightly highest in the plants from the seeds next 
the stem, a difference which may be accidental. In order to inten- 
sify, if possible, whatever influence the position of the peas in the 
pod may have upon the progeny, we have gathered for next year’s 
planting the seed next the stem from selected pods from row No. 1, 
the second trom the stem in row No. 2, the third in No. 3, and so on 
to the last. 


Fertilizer Trials. 


We made experiments with various fertilizers upon the pea, choos- 
ing for the purpose a plat of ground, that had received no fertilizer 
of any kind since the establishment of the Station. — 

In order to test the influence of well-rotted stable manure upon 
the earliness and productiveness of the pea, we manured one row 
twelve feet long, of the William the First variety very heavily, leaving 
an adjacent row unmanured. Strange to say, the manure had no 
visible effect either upon the productiveness or earliness of the 

ield. 
: We also fertilized one row of the same length, with each of the 
following : 

1st. One-fourth pound of sulphate of iron in solution. 

2nd. The same with two pounds superphosphate. 

3rd. Two pounds superphosphate, alone. 

4th. Three pounds gypsum, and | 

5th. Three pounds gypsum, and one pound common salt. 

The differences in earliness or yield was not sufficiently marked 
in any case, so that it could be sately ascribed to the fertilizer used. 


Vegetation of Weevil-eaten Peas. 

The results obtained with different tests of weevil-eaten peas vary 
much. Ina garden test the past season, with Carter’s First Crop 
pea, but two per cent of those injured by the weevil vegetated, while 
sixty per cent of the sound peas vegetated. 


Ltesults of Crossfertilization. 


Out of many crosses made in 1883, the results of two are worthy 
of note, viz.,a wrinkled pea, a cross of American Wonder fertilized 
with Earliest of All, that formed a pod of edible size in fifty-two 
days (as early as the earliest smooth pea on trial) ; and a second, also 
wrinkled, a cross of Bliss’ A. No. 2, fertilized with Laxton’s Marvel, 
that gave the phenomenal yield of ninety pods on one plant, aver- 


aging four and a fourth peas per pod, and this with only ordinary 


cultivation. 


SYNONYMS. 


In onr report for 1883, we published an abstract of our notes to 
show that the peas tested under the names Philadelphia Extra 
Early (Thor. 1883), Cleveland’s First and Best (Clev. 1883), Ferry’s 
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First and Best (Fer. 1883), Sibley’s First and Best (Sib. 1883), 
Thorburn’s First and Best (Thor. 1882), Henderson’s First of All 
(Hen. 1883), and Hancock (Greg. 1883), as grown in the station gar- 
den, are, in reality, one and the same variety The past season, 
equally carefully prepared notes lead us to conclude that the peas sent 
out in the spring of 1884, under the names Cleveland’s Rural New 
Yorker, from the Rural New Yorker, Dexter (Greg.), Landreth’s 
Extra Karly (Lan.), and Thorburn’s Extra Early Market (Thor.), as 
grown by us, are also synonyms of the Philadelphia Extra Early. 
It is certain that the samples tested under the above names showed 
no more variations than duplicate plantings of the same variety 
often exhibit, and hence, with our present knowledge, we are com- 
pelled to pronounce them synonyms. The pea tested under the 
name Reedland (Lan.), seems to be an enfeebled form of the above, 
having a slightly dwarfer habit, and giving a smaller yield, without 
being earlier and possessing no other distinctive characters. 

The peas tested under the names Express (Greg.), “No. 72” 
(Bliss), as grown by us, are also synonyms, but they are not the same 
as Philadelphia Extra iarly. 

We have also found the peas under the names Dwarf White 
Marrowfat (Thor., 1882), Brown’s New Dwarf Early Marrowfat 
(Greg., 1883), and Royal Dwarf Marrowfat (Greg., 1883), to be 
synonyms. | | 
’ Hair’s Dwarf Green Marrow (Thor., 1882), seems to be a synonym 
of Knight’s Tall Green Marrow (Vil.) 

The tendency among seedsmen to rename peculiarly desirable va- 
rieties is well illustrated in the case noted, where eleven different 
names seem to have been given to one variety of the pea. We 
are aware that the word “ variety,’ as applied to vegetables, 
is not specifically defined, and, therefore, our opinions upon this 
subject may be open to severe criticism. It is evident, how- 
ever, that the differences between two varieties should be greater 
than between normal individuals of the same variety; and it is 
because the samples that we eall synonyms have not shown 
these differences that we are led to pronounce them as such. The 
differences that occur between plants of the same variety, as 
grown from pure seed, are often quite marked. Asan example, 
we note that Station seed of the Dan. O’Rourke pea, planted 
April 28, produced pods of edible size in fifty-two days, while seed 
of the same variety from Vilmorin, Andrieux & Oo., of Paris, in 
an adjacent row required fifty-nine days to form a pod of edible size. 
The plants from these two samples of seed, however, seemed true 
to type. | ‘ 

Re ve noted in our last report, the order of maturity of distinct 
varieties is not to be depended upon in different plantings, even 
when these are made from the same packages of seed and upon as 
nearly as can be secured, the same soil. Much less, then, should the 
seedsman expect that mere selections from a given variety made 
through one or two seasons, will preserve distinctive characters. 
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We have endeavored to classify the varieties of pea thus far tested 
at the Station. We present the result of our work with some hesi- 
tation through uncertainty whether certain characters delineated are 
sufficiently fixed to apply for all soils and climates. We have been 
unable to find many characters that may be considered constant. 
When it is remembered that the pods and the height of the plant 
are almost the only characters that have been made the object of 
selection, we should hardly except to find constancy in other parts 
except as correlated with these. We have noted that some characters 
employed by other authors in describing the pea are by no means 
constant, and we shall not be surprised if some that we have used 
will prove equally unreliable. We offer our scheme as the best 
that we are able to devise with our present knowledge. R 


Botanical Relations. 
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The pea belongs to the natural order Lrcumiosa, sub-order ~ 


Papitionaces”, tribe Vicrm, and genus Pisum. 

The plant is a herbaceous annual with smooth, more or less 
glaucous foliage, abruptly pinnate leaves, the common rhachis ter- 
minating in a branching tendril, and the base of the petioles clasped 
with foliaceous stipules larger than the leaflets ; slender hollow stems, 
branching, deeply extending tap roots, axillary papilionaceous flowers, 
borne one, two, rarely three to the peduncle, giving place to more 
or less fleshy pods, containing two to eleven smooth or shrivelled 
seeds. : 


Agricultural Classification. 


Three agricultural species may be recognized as follows : 

Ist. Pisum * satwwwm, the common garden pea; characterized 
by white or bluish white flowers, followed by pods having a thin, but 
tenacious lining which gives them firmness and which by contraction 
in drying causes them to open at their sutures, the halves bending 
ina spiral. The seeds are used both immature and ripe as table 
esculents. 

2d. P.* macrocarpon, the edible podded peat (the sans parchemin 
of the French) ; characterized by its pods being without the parch- 
ment like lining of P* sutewwuwm and P * arvense, and which do not 
self open at maturity, The absence of this membrane renders the 
pods tender and succulent while immature, hence they may be 
cooked and eaten with the partially grown peas after the manner of 
“string beans.” The seeds are also used like those of P * satzvwm. 


+The name ‘‘ sugar pea,’ commonly applied to the varieties of this agricul- 
tural species, is very inappropriate, since these peas really contain less sugar 
than do those of P * sativum. 
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3d. P* arvense, the field pea; having reddish, purple or variegated 
flowers, the stipules tinged with red where they encircle the stem, 
and the pods having the parchment like lining of P * sativum and 
like them, self opening at maturity. In this country this agricul- 
tural species is grown chiefly for forage, particularly as food for 
hogs. t 

Tn England and Scotland the seeds are often ground into flour 
which is used as human food among the peasantry. 

These agricultural species are chiefly distinct through their uses 
and we must at present believe, are probably maintained only by 
selection. 7 } 

The varieties of P * sativwm, are much more numerous than 
those of either of the other agricultural species. As it is with this 
species that we have mostly to do, we have found it convenient. to 
sub-divide its varieties. 

It seems reasonable to assume that in the garden culture of peas, 
varieties of dwarf habit were first considered as valuable acquisi- 
tions. The color of ripe seed would seem to form a natural division 
next in order to the height of the plant. The advent of the 
wrinkled sorts furnished a third opportunity for sub-division, after 
which it is fair to suppose that the form of the pod became an ob- 
ject of selection. In our classification of the varieties of P. 
* satwwum we have followed this apparently logical order as will ap- 
pear in our analytical key. 

The height of the plant, although varying considerably with dif- 
ferent soils and seasons and with different selections of seed, is, 
nevertheless., on the average tolerably constant. It is certainly the 
most conspicuous character of the pea plant, hence we regard it as a 
proper basis for classification, despite its variability. It is probable 
that the height noted in our descriptions will not hold in all cases. 
On moist mucky soils the vines will doubtless often exceed the 
height given, while in poor clay soils, they will fall short of it. Of 
course the reader who does not know whether the variety he wishes 
to identify is tall, half dwarf, or dwarf, will be obliged to work ex- 
perimentally for a time. 

+ The field pea sometimes has white flowers. These white flowered field peas, 
however, possess the qualities of the primitive garden peas. We have very good 
reasons for believing that our garden peas were originally obtained by selecting 
out the white flowered plants grown-among field peas. The white flowered 
plants invariably produce green, cream colored or bluish green seeds, which are 


milder and sweeter in taste and have a more attractive color when cooked than 
the brown, reddish or purple peas formed on plants that have colored flowers. 
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CLASSIFICATION oF P *Sativum THE GARDEN Pa, 


Analytical Key. 


Cuass A. Plant exceeding four feet in height, under average con- 
dition. 
* Seeds cream colored or white. 
+ Seeds smooth, or but slightly indented. 
§ Pods straight or nearly so. (No varieties de- 
scribed.) 
S$ Pods more or less recurved. Three varieties de- 
scribed. Type, White Marrowfat. Nos. 1-3 
inclusive. | 
++ Seeds decidedly shrivelled. 
§ Pods. straight or nearly so. (No varieties de- 
scribed.) 
§§ Pods more or less recurved. One variety described. 
No. 4 British Queen. 
** Seeds green, bluish green, green and cream colored, or bluish 
green and cream colored. 
“+ Seeds smooth or but slightly indented. 
§ Pods straight or “nearly so. ‘I'wo varieties de- 
scribed. Nos. 5 and 6. Type, Challenger. 
$$ Pods more or less recurved. ‘Three varieties de- 
scribed. Type, Laxton’s Supreme. Nos. 7-9 in- 
clusive. 


++ Seeds decidedly shrivelled. 


§ Pods straight or nearly so. Six varieties described. 
Type, Champion of England. Nos. 10-15 inelu- — 


sive. 

S$ Pods more or Jess recurved. Two varieties de- 
scribed. Type, Knight's Tall Marrow. Nos. 
16-17. 


Crass B. Half Dwarf. Plant two to ie feet high under average 
conditions. 
* Seeds cream colored or white. 
+ Seeds smooth or but slightly indented. 

§ Pods straight or nearly so. Eight varieties de- 
seribed. “Pype, Daniel O’Rourke. Nos. 18-25 in- 
clusive. 

. §§ Pods more or less recurved. Jive varieties de- 
scribed. Type, Bishop’s Dwarf Prolific. Nos. 
26-30 inclusive. 


§8§ Pods more or less curved inward toward the stem. 


One variety described, Sword. No. 31. 
++ Seeds decidedly shrivelled. | 
§ Pods straight or nearly so. Three varieties de- 
scribed. "Type, Dwarf aie Nos. 32-34 
inclusive. 
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§§ Pods more or less recured. Two varieties de- 
scribed. Type, Laxton’s Marvel. Nos. 35-36. 
** Seeds green, bluish green, green and cream colored, or bluish 
green and cream colored. 
+ Seeds smooth or but slightly indented. 

§ Pods straight or nearly so. our varieties described. 
Type, Kentish Invicta. Nos. 37-40 inclusive. 

§$ Pods more or less recurved. Eight varieties de- 
scribed. Type, Blue Imperial. Nos. 41-48 in- 
clusive. 

tt Seeds decidedly shrivelled. 
§ Pods straight or nearly so. Seven varieties de- 
scribed. Type, Alpha. Nos. 49-55 inclusive. 

§§ Pods more or less recurved. Five varieties de- 
scribed. Type, Market Garden. Nos. 59-60 in- 
clusive. 


Crass C. Plant Dwarf, not exceeding two feet in height under 
average conditions. 
* Seeds creain colored or white. 
+t Seeds smooth or but slightly indented. 
§ Pods straight or nearly so. Six varieties described. - 
Type, Tom Thumb. Nos. 61-66 inclusive. 
++ Seeds decidedly shrivelled. 
§ Pods straight or nearly so. Two varieties described. 
Type, Knight’s Dwarf Marrow. Nos. 67-68. 
** Seeds green, bluish green, green and cream colored, or bluish 
green and cream colored. 
* Seeds smooth or but slightly indented. 
§ Pods straight or nearly so. Three varieties de- 
scribed. Type, Blue Peter. Nos. 69-71 inclusive. 
** Seeds decidedly shrivelled. 
§ Pods straight or nearly so. Eight varieties de- 
scribed. Type, American Wonder. Nos. 72-79 
inclusive. 
§§ Pods more or less recurved. One variety described. 
McLean’s Dwarf Prolific. No. 80. 
_ Explanation of terms used in the descriptions.* 
The word pea is used to designate the immature seed when fit for 
table use. ‘The ripe peas are in every case designated as seeds. 
The peas are called compressed when so crowded in the pod as to 
flatten the surfaces in contact. 
The seeds are called sywared when the sides are rather distinctly 
flattened through compression in the pods. ee 
The word radical is used to designate the embryo plant, which in 
some varieties is visible through the seed-coat. . 
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The pods are called inflated when expanded beyond the require- 
ments of the peas; and doment-like when the sides are depressed 
between the peas so that the outside appears scalloped. 

For the benefit of those not accustomed to botanical terms, we 
explain: Stipules, the large leaf-like appendages clasping the stem 
at the base of the leaf stalks; /Vodes, the spaces between the joints 
of the stem; Pedwuncle, the stem that supports the flower or pod, 
and Helum, the point where the seed is attached to the pod. 

The varieties in their respective genera are arranged approxi- 
mately in the order of their ezrliness. Where two or more do not 
differ materially in their season of maturity, they are placed in 
alphabetical order. Jor exact data in relation to the earliness and 
productiveness of. the different varieties, we refer the reader to the 
table in this, and the previous report (1883). 

When we have had a choice of names we have made use of the 
shorter one, using the longer one as a synonym. 

An authority given for a synonym indicates that we have not 
verified it. . 

Synonyms from the same author are separated by commas ; those 
from different authors by semz-colons. 

Foreign synonyms are omitted, unless when translated, they give 
a different name from the English name used. 


D&EsoRIPTION OF THE VARIETIES OF P * Sativum. 


Crass A. Tall; plant exceeding four feet in height under average 
conditions. : 
* Seeds cream colored or white. 
+ Seeds smooth, or but slightly indented. 
8§ Pods more or less recurved. 


No. 1. Brack Eyrp Marrowrar. (Thor. 1882.) 
Synonyms. lack Hyed Marrow (Burr); Large Black Eyed 
Marrowfat. 

Plant four to six feet high ; foliage ample, slightly glaucous ; stem 
strong, often one-fourth of an inch in diameter; nodes usually not 
more than three inches apart; peduncles two to four inches long; 
pods often in pairs two and a half to three and a half inches long, 
about five-eighths of an inch wide, rounding gradually to the apex; 
peas four to seven in a pod, whitish green, round or slightly flat- 
tened, little compressed, about three-eighths of an inch in diameter; 
seeds yellowish brown with a black, or dark brown hilum, oval, 
slightly flattened and .indented, about three-eighths of an inch in 
longest diameter. An ounce contained seventy seeds. 

An old variety which has been extensively grown in this country, 
both as a garden and a field pea. It is very prolitic, but quite late, 
the crop maturing very gradually. 

This variety not infrequently sports, producing purple flowers. 
No. 2. Laxron’s Lone Pop. (Thor. 1882.) 


_ Synonyms. Laxton’s Prolific Long Pod, Laxton’s Early Pro- 
lifie Long Pod. 
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Plant four to five feet high; stipules slightly washed with white; 
stem strong, often one-fourth of an inch in diameter, usually some- 
what branched; nodes rarely more than five inches apart ; peduncles 
two to four inches long; pods often in pairs, slightly lighter than 
the foliage, and quite glaucous, three to three and a half inches long, 
five-eighths of an inch wide, apex rather blunt in fully developed 
pods; peas five to nine in a pod, whitish, nearly round, slightly com- 
pressed when full grown, three-eighths of an inch in diameter ; seeds 
sometimes pale green, slightly indented, the radical not conspicuous. 
An ounce contained ninety-nine seeds. 

Prolific, late, the crop maturing rather gradually. 

Intreduced in 1865. (Gar. Chron.) Originated with Thomas 
Laxton, of Bedford, England. 


No. 3. Wurre Marrowrat. (Thor. 1882.) 

Synonyms. Dwarf White Marrowfat, Royal Dwarf Mar- 
rowfat, Brown's New Dwarf Harly Marrowfat. Probably the 
Dwarf Marrow, or Dwarf Marrowfat of Burr. 

Plant three to five feet high; foliage rather light green, scarcely 
glaucous; stipules washed with white toward the base of the plant; 
stem rather slender, often branched at the base, and sometimes above ; 
nodes rarely more than four inches apart; peduncles one to three 
‘inches long; pods paler than the foliage, usually single, two to three 
and a half inches long, five-eighths of an inch wide, blunt at the 
apex when fully developed, very plump; peas five to eight in a pod, 
yellowish green, roundish, much compressed when full grown, about 
one half of aninch in longest diameter; seeds very smooth, about 
five-sixteenths of an inch in diameter, radical distinct. An ounce 
contained seventy-two seeds. 

Very prolific, late, maturing its crop promptly. 

++ Seeds decidedly shrivelled. 
S$ Pods more or less recurved. 


No. 4. Brirish Queen. (Thor. 1882.) 
Synonyms. Hooper's Incomparable, Wonder, Catull?s Wonder. 
(Gar. Chron.) 

‘Plant five to. seven feet high; stem strong, often one-fourth 
inch in diameter, often branched at the base and above; stipules 
glaucous, washed with whité ; nodes rarely more than three inches 
apart ; peduncles two to four inches long, often shorter toward the 
top of the plant; pods paler than the foliage, usually two to three 
and a half inches long, rather blunt at the apex when fully devel- 
oped ; peas fonr to seven in a pod, whitish green, slightly oblong, 
much compressed when full grown, one-half inch in longest diam- 
eter; seeds sometimes faintly greenish, much flattened and shriv- 
elled, about five-sixteenths of an inch in diameter; radical obscure. 
An ounce contained seventy-four seeds. 

Extremely prolific, late; the pods maturing very gradually. 
“Less affected by mildew in summer than most other varieties.” 


(Gar. for Profit.) 


24-4 [ASSEMBLY ~ 


Known in England prior to 1850. (Gar. Chron.) 
** Seeds green, bluish green, green and cream colored, or bluish 
green and cream colored. 
t Seeds smooth or but slightly indented. 
§ Pods straight or nearly so. 


No. 5. CHattencer. (Greg. 1883.) 
Synonym. Carter's Challenger. 

Plant four to five feet high; foliage ample, pale yellowish green, 
searcely glaucous, somewhat washed with white; stem strong, often 
one-fourth of an inch in diameter, slightly angular, often branched 
at the base, rarely above; peduncles one to three inches long.; pods 
same color as the foliage, glaucous, often in pairs, three to four 
inches long, three fourths of an inch wide, tapering gradually to the 
apex; peas five to seven ina pod, pale green, ovate, flattened, scarcely 
compressed, one-half inch in longest diameter ; seeds very pale green, 
shading to whitish green or cream colored, scarcely indented, about 
three-eighths or an inch in longest diameter; radical rather obscure 
An ounce contained seventy-five seeds. 

Moderately prolific, rather late, maturing its crop rather gradually. 


No. 6. Tetecraru. (Thor. 1882.) 
Synonym. Culverwell’s Telegraph. 

Plant four to five feet high; foliage ample, rather light green ; 
stipules slightly glaucous, washed with white; stem strong, often 
one-fourth of an inch in diameter, often branched at the base and 
above; nodes rarely more than four inches apart; peduncles one 
and a half to four inches long; pods scarcely paler than the foliage, 
usually single, three to three anda half inches long, about three- 
fourths of an inch wide, sometimes slightly recurved, assuming a 
ribbed appearance as they approach maturity, tapering gradually to 
the apex; peas five to eight in a pod, pale green, slightly oblong, 
somewhat compressed when fully grown, one-half inch in longest 
diameter ; seeds pale dull green, shading to creamy white, scarcely 
indented, nearly three-eighths of an inch in longest diameter, radical 
rather obscure. An ounce contained seventy-five seeds. 

Moderately prolific, rather late, maturing its crop rather gradu- 
ally. 
Originated about 1868, with Mr. William Culverwell, of England, 
from a claimed cross between Veitch’s Perfection and Laxton’s Pro- 


lific. (Gar. Chron.) 
S§ Pods more or less re-curved. 


No. 7. Laxron’s SupERLATIVE. (Greg.) 

Plant three to five feet high; stipules scarcely glaucous, washed 
with white; stem medium to large, rarely branched; nodes usually 
not more than four inches apart; peduncles one to two and a_half 
inches long, rather slender; pods scarcely paler than the foliage, 
curved most toward the apex, remarkably inflated, often four inches 
long, five-eighths of an inch wide, and three-fourths of an inch thick, 


developing far in advance of the peas, rounding very gradually to 
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the apex ; peas five to eight in a pod, pale green, flattened at the 
sides, though scarcely touching the pod, hardly in contact, one-half 
inch in longest diameter; seeds mostly cream colored, roundish, 
scarcely indented, about three-eighths of an inch in diameter; radi- 
cal distinct. An ounce contained eighty seeds. 2 

Not prolific, rather late, maturing its crop promptly. 

Introduced about 1872. <A claimed cross between Veitch’s Per- 
fection and Little Gem. (Gar. Chron.) 


No. 8. Laxron’s Supreme. (Greg. 1883.) 
Synonyms. Awvergne Green, (Fr.) Pots serpette vert, (Ger.) 

Griine Auvergne (Vil.) : 

Plant three to five feet high; foliage pale green; tipules and leaf- 
lets rather large, stipules slightly glaucous, washed with white ; stem 
strong, often branched at the base and above; nodes rarely more 
than three inches apart ; peduncles one to three inches long; pods 
same color as the foliage, usually single, two to three inches long, 
about five-eighths of an inch wide, thicker than broad, tapering 
gradually to apex; peas six to eight in a pod, roundish, compressed 
when full grown, nearly one-half inch in diameter ; seeds dull green, 
shading in some specimens to cream color, or bluish white, roundish, 
slightly indented, about five-sixteenths of an inch in diameter; 
radical distinct. An ounce contained ninety-one seeds. 

Rather prolific, quite late, maturing its crop very gradually.. 

Introduced in 1867. 

“One of the first acquisitions of Mr. Laxton, and it has proved 
to be one of the best. It is hardy, and is remarkable for the beauty 
of its pods.” (Les Plantes Potageres.) 


No. 9. Lance Green Normanpy. (Vil.) 
Synonyms. (I'r.) Pots Vert Normand, P. carré vert (Ger.) 
Grosse griine Normand-erbse), Vil. 

Plant five feet or more in height; foliage rather deep green ; 
stipules and leaflets large ; stem strong, angular; nodes rarely more 
than four inches apart ; peduncles one-fourth to one inch long; pods 
little paler than the foliage, very often in pairs, loment-like, slightly | 
re-curved, two to three inches long, five-eighths of an inch wide, 
plump, rounding rather gradually to the apex; peas four to six in a 
pod, whitish green, much flattened by compression against the sides 
of the pod, one-half inch in longest diameter; seeds remarkably 
large, very pale dull green, shading to bluish white or creamy white, 
slightly oblong, somewhat indented, nearly one-half inch in longest 
diameter; radical distinct. An ounce contained sixty-nine seeds. 

Moderately productive and extremely late. 

t+ Seeds decidedly shrivelled. 
§ Pods straight or nearly so. 
No. 10. Tart Green Mammoreu (Vil.) 
Synonyms. Monarch, Strathmore Hero, King of the Marrows, 
Green Tall Square Mammoth (Fr.) Pois ridé grande vert Mam- 
moth (Vil.) 
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Plant three to five feet high ; foliage deep green, stipules slightly 
glaucous, slightly washed with white; stem often branched at 
the base and above; nodes rarely more than four inches apart; 
peduncles one to four inches long ; pods paler than the foliage, often 
in pairs, sometimes slightly recurved, two to three inches long, one- 
half inch wide, rather blunt at the apex when fully developed, very 
plump; peas four to seven in a pod, whitish green, slightly oblong, 
nearly one-half inch in longest diameter ; seeds pale green or cream 
colored, sometimes almost white, much shrivelled, nearly three- 
eighths of an inch in diameter; radical obscure. An ounce con- 
tained 100 seeds. 

Very prolific, medium in season, maturing its crop very gradually. 


No. 11. TrLepponr. (Clev. 1883.) 
Synonym. Carter's Telephone. 3 

Plant three to four feet high; foliage light green, very ample; 
stipules scarcely glaucous, abundantly washed with white, wavy on 
the margins; stem strong, often one-fourth inch or more in diameter, 
sometimes branched at the base aud above ; nodes rarely exceeding 
_ four inches apart ; peduncles one to four inches long, strong; pods 
scarcely paler than the foliage, often in pairs, sometimes slightly re- 
curved or curved inwards, three to four inches long, three-fourths of 
an inch wide, glaucous, assuming a ribbed appearance as they ap- 
proach maturity, rounding very gradually to the apex, sometimes 
slightly inflated; peas four to nine in a pod, pale yellowish 
green, ovate flattened, one-half inch in longest diameter, in contact, 
but not compressed ; seeds varying In color from almost white to 
very pale green, shrivelled and indented, with the radical almost in- 
visible, fully three-eighths of an inch in longest diameter. An ounce 
contained seventy-seven seeds. 

Prolific, medium in season, maturing its crop promptly. 

Introduced into this country about 1880. 


No. 12. Cuamrton or Enouanp. (Thor. 1882.) . 
Synonym. Lairbeard’s Champion of England, Burr. 

Plant three to five feet high ; foliage rather pale green, slightly 
glaucous ; stipules slightly washed with white, rather large; stem 
often branched both at the base and above; nodes rarely exceeding 
three inches apart ; peduncles one-half inch to one and ahalf inches 
long; pods scarcely paler than the foliage, two to three and a half 
inches long, five-eighths of an inch wide, very often in pairs, in some 
strains often slightly re-curved, very blunt at the apex when fully 
developed, plump ;. peas four to nine in a pod, whitish green, much 
compressed when full grown, oblong, one-half inch in longest diame- 
ter; seeds shading from pale olive green to creamy white, much 
shrivelled, about five-sixteenths of an inch in longest diameter, radi- 
cal invisible. An ounce contained 101 seeds. . 

Very prolific, rather late, maturing its crop gradually. 

This is one of the most extensively cultivated varieties, both for 
home use and market. In flavor and sweetness it is unsurpassed. It 
is originally from England, and seems to have been introduced into 
this country about 1850. 


% © 

mo he Se 

ae _ —s 
A tee 


No. 33.] Se fen air 
No. 13. Kyreut’s Tart Green Marrow. (Vil.) 


Plant three to five feet high ; foliage rather light-green ; stipules 
scarcely glaucous, slightly washed with white; stem, medium or 
large, sometimes branched at the base, often above; nodes rarely 
more than two and a half inches apart; peduncles one to three 
inches long; pods paler than the foliage, often in pairs, two to 
three inches long, nearly five-eighths of an inch wide, often slightly 
recurved, very blunt at the apex when fully developed, usually very 
plump; peas four to eight in a pod, whitish-green, slightly oblong, ~ 
much compressed in full-grown pods, nearly half an inch in longest 
diameter ; seeds shading from pale bluish-green to creamy white, 
much shrivelled, nearly three-eighths of an inch in diameter, radical 
obscure. An ounce contained 110 seeds. 

Rather prolific, and rather late, maturing its crop very gradually. 

One of the original Knight’s Marrows originated with Mr. — 
Thomas Andrew Knight at Downton Castle, England, prior to 
1828. 


No. 14. Apvancer. (Thor., 1882.) 
Synonym. MWeLean’s Advancer. 

Plant about four to five feet high; foliage rather pale-green, 
glaucous; stipules slightly washed with white; stem branched at 
the base and above ; nodes rarely more than four inches apart ; pe- 
duncles one to four inches long ; pods paler than the foliage, two to 
three inches long, one-half inch wide, usually single, apex blunt in — 
fully developed pods; peas five to eight in a pod, whitish-green, 
compressed when full grown, nearly half an inch in longest diameter 5 
seeds pale bluish-green, shading to creamy-white, somewhat flattened, 
much shrivelled, one-quarter to one-third inch in diameter, radical, 
~ not very distinct. An ounce contained 106 seeds. 

Very prolific, rather late, ripening the crop rather promptly. 

This variety bears a close resemblance to the Champion of Eng- 
land. Introduced about 1864 by Dr. McLean of Cholchester, 
England. (Gar. Chron.) 


No: 15. Verron’s Prerrection. (Hen. 1883.) 
Synonym. Dickson's New Paragon. (Gar. Chron.) 

Plant three and a half to four feet high; foliage ample; stipules 
slightly glaucous, scarcely washed with white; stem strong, much 
branched at the base, and often above; nodes rarely more than three 
inches apart; peduncles one and a half to three inches long, paler 
than the foliage ; pods often in pairs, two and a half to three inches 
long, five-eighths of an inch wide, tapering gradually to the apex ; peas 
four to six in a pod, whitish-green, flattened, nearly one-half inch 
in longest diameter ; seeds very dull pale-green, shading to bluish- 
white, much flattened and shrivelled, about five-sixteenths of an inch 
in longest diameter, radical obscure. An ounce contained ninety- 
five seeds. | 

Extremely prolific, very late, maturing its crop very slowly. 
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Selected from Hair’s Dwarf Mammoth. Introduced prior to 1865. 
(Gar. Chron.) : 


§§ Pods more or less recurved. 


No. 16. ComMANDER-IN-CHIEF. (Greg. 1883.) 
Synotiym. Carter’s Commander. in-chief. 

Plant about four feet high; foliage ample, rather deep-green, 
scarcely glaucous, or washed with white; stem slightly angular, 
often branched at base, rarely above; nodes rarely more than four 
inches apart ; peduncles one to three inches long ; pods of the same 
shade as the foliage, usually single, two to three inches long, one- 
half inch wide, blunt at the apex when fully developed; peas six to 
eight in a pod, pale-green, slightly oblong, compressed when full- 
grown, three-eighths of an inch in longest diameter ; seeds pale-green, 
shading to cream colored or bluish-white, much shrivelled, about 
one-quarter of an inch in longest diameter. An ounce contained 122 
seeds. | 

Not very prolific, late, maturing its crop very slowly. 

New in this country in 1877. 


No. 17. Kyieut’s Tart Marrow. (YVil.) | 
Synonym. (Fr.) Pois de Knight, P. ridé de Knight sucré, P. 
du Brézu. (Vil.) 

Plant five feet or more in height; foliage medium, stipules 
slightly glaucous, washed with white; stem little branched; nodes 
seldom exceeding three inches apart ; peduncles one-half inch to one 
and a half inches long; pods slightly paler than the foliage, very 
often in pairs, slightly recurved, blunt at the apex when fully de- 
veloped,two to three inches long, five-eighths of an inch wide, plump; 
peas four to seven in a pod, whitish-green, squared by compression 
when full grown, about seven sixteenths of an inch in diameter ; seeds 
creamy-white, very much shrivelled, averaging about three-eighths 
of an inch in diameter, radical obscure. An ounce contained 100 
seeds. 

Not prolific, very late, maturing its crop remarkably slowly. 

Originated with Thomas Andrew Knight, Esq., of Downton 
Castle, England. Offered by Thorburn in 1828. . 

Class B, Half Dwarf; plant two to four feet high under average 
conditions. 
* Seeds cream-colored or white. 
+ Seeds smooth or but slightly indented. 
§ Pods straight, or nearly so. 


No. 18. Puitapeipaia. (Thor., 1882.) 


Synonym. Philadelphia Extra Early, Extra Karly Philadel-— 


phia, Cleveland's First and Best, Cleveland's Rural New Yorker, 
Dexter, Thorburn’s Extra Early Market, Landreth’s Extra Early, 
Kerry's First and Best, Sibley’s First and Best, Thorburn’s First 
and Best, Henderson’s First of All, Hancock. 
Plant one and a half to three feet high; foliage scanty, light- 
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green; stipules slightly washed with white; stem slender, some- 
times branched at the base; nodes rarely more than three inches 
apart; peduncles one to three inches long; pods paler than the foli- 
age, usually single, two to three inches long, one-half inch wide, 
very blunt at the apex when fully developed ; peas five to eight in a 
pod, pale-green, roundish, much compressed when full grown, three- 
eighths of an inch in diameter ; seeds cream-colored, shading toward 


green, sometimes slightly indented, about one-fourth inch in 


diameter, radical, not very distinct. An ounce contained 119 seeds. 
Not prolific, extremely early, maturing its crop very promptly. 
The Reedland (Land.) seems to be a sub-variety. 
It seems probable that this variety has beem obtained by selec- 
tion from the Daniel O’ Rourke, and though the latter from the 
Early Kent and Early Frame. 


No. 19. Dantet O’Rourkce. (Thor. 1882.) 

Synonyms. Hutra Early Daniel O Rourke, Dan O Rourke, 
Larly Dan O Rourke, Sangster’s No. 1, Sevastopol, Carter's Earli- 
est, Vertch’s First Karly, Sutton’s Champion, Dunnet’s First 
Early. (Gar. Chron.) (Fr.) Pots Daniel. (Vil.) — 

Plant two to three feet high; foliage rather deep green, some- 
what scanty; stipules slightly glaucous, washed with white; stem 
often branched at the base, rarely above; nodes rarely more than 
three inches apart; peduncles about one-half an inch long; pods 
paler than the foliage, often in pairs, in some strains slightly re- 
curved, two to two and a half inches long, blunt at the apex when 
fully developed ; peas five to eight in a pod, pale green, compressed 
when full grown, about three-eighths of an inch in diameter; seeds 
sometimes shading toward green, roundish, very smooth, about five- 
sixteenths of an inch in diameter, radical rather distinct. An ounce 
contained 122 seeds. 

Moderately prolific, very early, maturing its crop rather gradually. 

Advertised by Waite & Co., of England, as a new pea in 1853, 
(Gar. Chron.) 


No. 20. Carrer’s First Crop. (Sib. 1883.) 
* Synonyms. Dixon's Hirst and Best, Dilliston’s Karly, Ring- 
leader, Suttons Ringleader, Veitch’s karly. (Gar. Chron.) 

Plant two to three feet high; foliage rather deep green, scarcely 
glaucous; stipules washed with white; stem slender, sometimes 
branched at base, rarely above; nodes rarely more than three inches 
apart; peduncles two to two and a half inches long; pods usually 
single, paler than the foliage, two to two and a half inches long, 


one-half inch wide, blunt at the apex when fully developed; peas 


five to seven in a pod, pale green, compressed when full grown, 


three-eighths of an inch in longest diameter; seeds cream-colored or 





* It will be observed that one of the synonyms of this variety is also given by 
Vilmorin to the next. In our test there was a marked difference in the prolific- 
acy of the two. . 
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white (rarely green), nearly round, very smooth, about five sixteenths 


of an inch in diameter, radical distinct. An ounce contained 123 — 


seeds. 
Not prolific, rather early, maturing its crop rather gradually. 
Introduced under this name in 1865. Derived through selection 
from the Early Kent. (Gar. Chron.) | 


No. 21. Caracracus. (Sib. 1883.) 


Synonyms. Waites Caractacus, Dickson's First and Best, Im- - 


proved Early Champion, Washington, Tabei’s Perfection, Sang- 
ster’s No.1. (Vil.) | 

Plant about three feet high; foliage rather deep green, scarcely 
washed with white, slightly glaucous; stem sometimes branched at 
the base, rarely above; nodes rarely more than two inches apart; 
peduncles three-fourths to three inches long; pods paler than the 
foliage, often in pairs, glaucous, two to two and a half inches long, 
one-half inch wide, blunt at the apex when fully developed; peas 
five to seven in a pod, whitish green, somewhat compressed when 
full grown, very slightly oblong, three-eighths of an inch in longest 
diameter; seeds roundish, cream-colored, sometimes shading toward 
green, very smooth, about five-sixteenths of an “inch in diameter, 
radical very distinct. An ounce contained 117 seeds. 

Very prolific, rather early, maturing its crop gradually. 


No. 22. Earty Kent. (Sib. 1883.) 

Synonyms. Letra Harly Kent, Prince Albert, Karly Prince 
Albert, Harly May (Burr), Harly Waterloo, Charlton, Hotspur, 
Dilluston’s Early; (Gar. Chron.), (Fr.) Pows hatif de Plainpalias, 
P. de Regneville, P. brésilien, P. hatif uniflore de Gendbrugge. 
(Vil.). arly Emperor and Larly Frame have been given as syno- 
nyms to this variety. (Gar. Chron.) J¢ingleader and Sangster’s 
No. 1. Lmproved are also given by Vilmorin. 

Plant two to three feet high; foliage scarcely glaucous; stem 
slender, sometimes branched at the base, rarely above; nodes rarely 
more than four inches apart; peduncles one inch to three inches 
long; pods slightly paler than the foliage, frequently in pairs, some- 
times slightly recurved, two to two and a half inches long, one-half 


inch wide, very blunt at the apex when fully developed; peas four « 


to seven in a pod, pale green, roundish or slightly oblong, slightly 

compressed when full grown, three-eighths of an inch in longest 

diameter; seeds roundish, sometimes shading towards green, very 

smooth, about one-fourth of an inch in diameter, radical very distinct. 

An ounce contained 135 seeds. : 
Not very prolific, rather early, maturing its crop rather gradually. 
An old variety, not much grown at the present time. 

No. 23. Lropotp Sxconp. (Vil.) 


_ Plant two to two and a half feet high; foliage medium ; stipules 
slightly glaucous, muchy and leaflets slightly washed with white; 
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stem rarely branched; nodes rarely more than three inches apart; 


_ peduncles one-haif inch to one and a half inches long; pods usually 


in pairs, paler than the foliage, two to three inches long, rather 
more than one-half inch wide, rounding rather abruptly to the apex, 
plump; peas four to seven in a pod, whitish green, roundish, in 
contact, but not compressed; seeds round, very smooth, one-fourth 
inch in diameter, radical distinct. An ounce contained 120 seeds, 
Moderately prolific, rather early, maturing its crop promptly. 


No. 24. Dwarr Micuavx pr Hornanpr. (Vil. 

Probably identical with Michaux de Hollande of Vil. 

Synonyms. Larly Emperor; (Fr.) Pots prime,* ete. 

Plant two and a half to three feet high; foliage rather deep 
green; stipules scarcely glaucous, washed with white; stem me: 
dium, rarely branched; nodes rarely more than four inches apart ; 
peduncles one-half inch to three and a half inches long; pods 
slightly paler than the foliage, often in pairs, straight or slightly re- 
curved, two to two and a half inches long, one-half inch wide, very 
blunt at the apex when -fully developed; peas four to seven in a. 
pod, whitish green, compressed when full grown, three-eighths of an 
inch in diameter; seeds cream-colored, sometimes very faintly tinged 


green, slightly squared, one-fourth of an inch in diameter, radical 


very distinct. An ounce contained 115 seeds. 
Moderately prolific, medium in season, maturing its crop gradu- 


ally. 


No. 25. Bispor’s Lone Pop. (Thor. 1882), ise 

Synonyms. Lrshop’s New Long Podded, Bishop's Dwarf 
Long Pod, Bishop's Improved, Bishops Long Podded, (Fr.) 
Pois nain Bishop a longues cosses. (Vil.). 

Plant one and a half to two feet high; foliage scarcely washed 
with white; stem often branched both at the base and above; nodes. 
rarely-more than two inches apart ; peduncles one to two inches long ; 
pods often in pairs, paler than the foliage, two to three and a half 
inches long, seven-eighths of an inch wide, thin in proportion to the 
width, rounded gradually to the apex; peas three to seven in a pod, 
whitish-green, somewhat flattened, one-half inch in longest diameter 5 
seeds cream colored, sometimes nearly white, slightly oval, scarvely 
shrivelled, three-eighths of an inch in longest diameter, radical dis- 
tinct. An ounce contained sixty-six seeds. 

Moderately prolific, rather late, maturing its crop rather promptly. 

Said to be a cross between Bishop’s Dwarf and the Marrowfat. 

Known in England prior to 1850. (Gar. Chron.). 

S$ Pods more or less recurved. 


* For many other synonyms see Les Plantes Potageéres, p. 127. 
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No, 26. Cuamart Karty. (Vil.). 

Plant about two and a half feet high; foliage medium, leaflets 
very small towards the top of the plant; stipules slightly glau-’ 
cous, scarcely washed with white; stem rather strong, seldom ~ 
branched ; nodes rarely more than four inches apart ; peduncles one- 
half to four inches long; pods paler than the foliage, frequently in 
pairs, usually more or less recurved, one to three inches long, scarcely 
one-half inch wide, very plunip when fully developed, but often 
poorly filled, apex not very blunt; peas five to seven in a pod, 
whitish green, much compressed, three-eighths of an inch in diameter ; 
seeds cream colored, angular from compression, but scarcely shriv- 
elled, about one-fourth inch in diameter, radical distinct. An ounce 
contained 111 seeds. 

Not prolific, rather early, maturing its crop rather slowly. 


No. 27. Bisnor’s Dwarr Prouiric. (Thor. 1882). 
Synonym. Leshop’s Larly Dwarf. - 

Plant about two feet high; stipules and leaflets rather small, 
scarcely washed with white; stem often branched at the base, rarely 
above; nodes rarely more than two inches apart; peduncles one to 
three inches long; pods slightly paler than the foliage, usually in 
pairs, two to three inches long, about five-eighths of an inch wide, 
rather thick, tapering gradually to the apex ; peas four to six in a pod, 
nearly round, greenish white, compressed when full grown, nearly 
half an inch in longest diameter ; seeds smooth, nearly round, one- 
fourth inch in diameter, radical very distinct. An ounce contained 
ninety-eight seeds. 

Not productive, medium in season, maturing its crop rather grad- 
ually. 

Au old variety not much grown at the present time. 

First made known in 1825, by Mr. D. Bishop, near Perth, Eng- 
land. (Gar. Chron.}. | 


No. 28. Eramprs Wonper. (Vil.). ; 
Synonym. Pots Merveille D’Btampes. (Vil.). 

Plant about two and a half feet high; foliage light green, not 
glaucous; stipules scarcely washed with white; stem medium to 
large, often branched at the base, rarely if ever above; nodes sel- 
dom more than four inches apart; peduncles one-half inch to two 
and a half inches long; pods scarcely paler than the foliage, very 
often in pairs, sometimes straight, two to three inches long, one-half 
inch wide, very plumply filled, rounding very gradually to the apex; 
peas six to nine in a pod, whitish green, roundish, much compressed 
when full grown, three-eighths of an inch in diameter; seeds sometimes 
faintly tinged green, nearly round, very smooth, rather more than 
one-fourth inch in diameter, radical distinct. An ounce contained 
109 seeds. 

Moderately prolific, medium in season, maturing its crop very 
promptly. 
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No. 29. Micoavx Orpinatre de Paris. (Vil.) 
Probably the same as Michaux ordinaire to which Vilmorin 
gives as synonyms arly Frame, (Fr.) Pots de la Sainte-Cather- 
ine, Petit pois de Paris, (Ger.) Weisse frithe Pariser (Erbse). 
(Les Plantes Potagéres). : 
Plant about three feet high; foliage medium; stipules slightly 
glaucous, usually washed with white; stem medium, often branched 
at the base and above; nodes rarely more than four inches apart ; 
peduncles one inch to three and a half inches long; pods paler than 
the foliage, often in pairs, slightly recurved, one and a half to two 
and a half inches long, one-half inch wide, rather blunt at the apex 
when fully developed, plump; peas four to six in a pod, whitish 
green, roundish, scarcely compressed, three-eighths inch in diameter,. 
radical very distinct. An ounce contained 108 seeds. 
Moderately prolific, medium in season, maturing its crop promptly. 


No. 30. Micnavux pe Roverir. (Vil.) : 

Plant about three feet high; foliage rather light green; stipules. 
slightly glaucous, much washed with white; stem large, often 
branched at the base and above; nodes rarely more than three inches. 
apart ; peduncles one-half inch to three inches long; pods slightly 
paler than the foliage, often in pairs, sometimes straight, usually 
only slightly recurved, two to three and a half inches long, five- 
eighths of an inch wide,very plump, rounding to the apex ; peas five to. 

_ nine in a pod, whitish green, in contact, but not compressed, scarcely 
three-eighths of an inch in diameter, radical distinct. An ounce con- 
tained 103 seeds. 

Moderately prolific, rather late, maturing its crop very slowly. 


S8§ Pods curved inward towards the stem. 


No. 81. Sworp. (Vil.) 

Synonyms. White Sword, (Fr.) Pots sabre. (Vil.) 

Plant two and a half to four feet high; foliage medium; stipules 
and leaflets rather large, stipules glaucous, usually washed with 
white; stem medium, rarely branched ; nodes rarely more than three 
inches apart; peduncles rarely more than one inch long ; pods paler 
than the foliage, sometimes in pairs, strongly curved inward towards 
the stem, very plump, sloping abruptly to the apex, two to three inches 
long, five-eighths of an inch wide; peas four to seven in a pod, pale 
green, roundish, in contact, but not compressed, nearly one-half inch 
diameter; seeds slightly oblong, somewhat angular in form, some- 
times slightly shrivelled, nearly or quite three-eighths of an inch in 
diameter, radical very distinct. An ounce conéained seventy-two 
seads.t 

Moderately prolific, medium in season, maturing its crop promptly. 

t+ Seeds decidedly shrivelled. 
§ Pods straight or nearly so. 


No. 82. Tue Soan. (Vil.) 
Synonym. Shah de Perse. (Vil.) 2 
Plant about two feet high; foliage pale green; stipules scarcely 
-- glaucous or washed with white; stem slender, rarely if ever 
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branched ; nodes rarely more than three inches apart ; peduncles 
ond-half inch to two and a half inches long ; pods single, paler than 
the foliage, sometimes slightly recurved, one and a half to two and 
a half inches long, one-half inch wide, very plump and very blunt 
at the apex when fully developed ; peas three to seven in a pod, 
whitish green, much compressed in fully developed pods, three- 
eighths of an inch in diameter; seeds very much shrivelled, one- 


fourth of an inch in longest diameter, radical rather obscure. An - 


ounce contained 144 seeds. 
Not prolific, but very early, maturing its crop slowly. 
- Originated about 1875 with Mr. Thomas Laxton of Bedford, Eng, 


No. 38. Dwarr Cuampron. (Fer. 1883.) 
_ Plant three to four feet high; foliage scarcely glaucous; stipules 

slightly washed with white; stem rather slender, usually branched 
at the base; nodes rarely more than four inches apart; peduncles 
two to three inches long; pods slightly paler than the foliage, single, 
two and a half to three inches Jong, one-half inch wide, very blunt 
at the apex when fully developed ; peas four to six in a pod, whitish 
‘ green, somewhat compressed when full grown, three-eighths of an 
inch in diameter ; seeds very much shrivelled, usually showing two 
shades of cream color, about one-fourth of an inch in diameter, 
radical rather distinct. An ounce contained 123 seeds. 

Extremely prolific, medium in season, maturing its crop very 
gradually. 


No. 34. Day’s Harty Sunrisr. (Thor. 1882.) 
Plant two to three feet high; foliage rather deep green ; stipules 


scarcely washed with white, very slightly glaucous; stem sometimes. 


branched at the base, rarely above; nodes rarely more than two 
inches apart; pods usually in pairs, scarcely if at all paler than the 
foliage, two and a half to three inches long, about one-half inch 
wide, not well filled, tapéring gradually to-the apex; peas two to 
seven in a pod, flattened, whitish green, not compressed, one-half 
inch in longest diameter ; seeds flattened, sometimes shading toward 
green, not much shrivelled, three- eighths of an inch in longest dia- 


meter, radical not very distinct. An ounce contained sixty-nine ~ 


seeds. 


This variety has a very striking resemblance to the Eugenia pea, 
the only apparent difference being that the pods are straight, the 
seeds less shrivelled, and that it is a little less prolific. 

Introduced by Waite & Co., England, in 1881. (Gar. Chron.) 


8§ Pods more or less recurved. 


No. 35. Evernta. (Thor. 1882.) 
Synonym. Ad/zance. (Burr, and Vil.) 
Plant two and a half to three and a half feet high ; foliage deep 
green ; stipules glaucous, washed with white toward the base of the 
plant; stem rather slender, not often branched; nodes rarely more 


than three inches apart ; peduncles three-fourths of an inch to two- 


Moderately prolific, rather late, maturing its crop rather gradually. 


¥ 
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inches long ; pods same color as foliage, two to four inches long, five- 
eighths of an inch wide, shortest and usually single toward the base 
of the plant, frequently in pairs toward the top, tapering gradually 
to the apex ; peas one to eight in a pod; the pods toward the base 
usually very poorly filled, pale green, flattened, ovate, about one- 
half inch in longest diameter; seeds much shrivelled and flattened, 
showing two shades of cream color, about three-eighths of an inch 
in longest diameter, radical obscure. An ounce contained eighty- 
six seeds. 

‘Prolific, rather late, maturing its crop very slowly. Introduced 
prior to 1868. (Gar. Chron.) 


No. 36. Laxton’s Marvet. (Thor. 1882.) 

Plant two to three feet high; foliage ample, often wavy, rather 
deep, slightly bluish green ; stipules slightly glaucous, little washed 
with white; stem medium to large, often branched at the base and 
» above; nodes rarely more than three inches apart; peduncles one- 
half inch to two inches long, remarkably strong; pods often in pairs, 
paler than the foliage, three to three:and a half (rarely four) inches 
long, five-eighths of an inch wide, rounding gradually to the apex ; 
peas six to nine (rarely ten and eleven) in a pod, whitish green, slightly 
flattened, somewhat compressed when full grown, nearly one-half- 
inch in longest diameter; seeds shaded toward white, slightly ob- 
long, flattened, thickest toward the hilum, about seven-sixteenths 
of an inch in longest diameter, radical obscure.. An ounce contained 
eighty seeds. 

Prolific, late, maturing its crop rather promptly. 

** Seeds green, bluish green, green and cream colored, or bluish 
green and cream colored. 
t Seeds smooth or but slightly indented. 
§ Pods straight or nearly so. 


No. 87. Eartresr or Aut. (Thor. 1882.) 
Synonym. Lazton’s Harliest of All. 

Plant about two feet high, lacking in vigor; foliage light green ; 
ieaflets and stipules rather small, stipules very slightly washed with 
white; stem very slender, sometimes branched; nodes rarely more 
than-four inches apart ; peduncles one and a half to six inches long ; 
pods paler than the foliage, usually single, two to two and a haif 
inches long, one-half of an inch wide, blunt at the apex when fully 
developed; peas three to five in a pod, pale green, roundish, com- 
pressed when full grown, three-cighths of an inch in diameter ; seeds 
dull pale bluish green, shading to nearly white, about one-fourth of 
an inch in diameter, radical distinct. An ounce contained 142 seeds. 

Not prolific, but remarkably early, maturing its crop very 
promptly. | 

Introduced about the year 1881, by Thomas Laxton, of Bedford, 
England. 
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No. 38. Express. (Greg.) 
Synonym. “ Lliss Vo. 72,” of Station growing. 

Plant about two feet high; foliage light green, not glaucous ; 
stipules scarcely washed with white ; stem slender, rarely branched ; 
nodes rarely more than four inches apart ; peduncles one-half to two 
and a half inches long; pods single, paler than foliage, straight, very 
blunt at the apex when fully developed, one and a half to two and 
a half inches long, one-half inch wide, very plumply filled; peas 
four to seven in a pod, greenish white, roundish, very slightly flat- 
tened by compression, three-eighths of an inch in diameter; seeds 
very dull whitish green, roundish, slightly indented, one-fourth of 
an inch in diameter, radical very distinct. An ounce contained 126 
seeds. 

Not prolific, very early, maturing its crop rather slowly. 


No. 39. Kentisu Invicra. (Thor. 1882.) 
Synonym. Hast’s Kentish Invicta. (Vil.) 

Plant two and a half to three feet high; foliage slightly glaucous ; 
_ stipules washed with white; stem sometimes branched at the base, 

rarely above ; nodes rarely more than three inches apart; peduncles 
one to two (rarely three) inches long; pods slightly paler than the 
foliage, usually single, two to two and a half inches Jong, one-half of 
an inch wide, blunt at the apex when fully developed; peas four to | 
six in a pod, whitish green, scarcely compressed, three-eighths of an 
inch in diameter; seeds dull green, shading in some specimens to 
cream color, nearly round, smooth, about five-sixteenths of an inch 
in diameter, radical distinct. An ounce contained 122 seeds. 

Rather prolific, very early, maturing its crop gradually. 

-New in England in 1870. (Gar. Chron.) 


No. 40. Prizk Taxer. (Hen. 1882.) 

Synonyms. Prizetaker, Green Marrow, Bellamy’s Early Green 
Marrow, Leicester Defiance, Rising Sun (Vil.); LVoble’s Green 
Marrow, Beck?s Prizetaker. (Gar, Chron.) | 

Plant three to five feet high; leaflets and stipules rather large, 
stipules slightly glaucous, washed with white;. stem slender or 
medium, sometimes branched at the base and above; nodes rarely 
more than four inches apart; peduncles one to three and a half 
inches long; pods same color as the foliage, usually single, two and 
a half to three inches long, five-eighths of an inch wide, very blunt at 
the apex when fully developed ; peas five to eight, rarely eleven in a 
pod, pale green, much compressed when full grown, flattened, 
nearly one-half of an inch in longest diameter; seeds dull yellowish 
green, shading in specimens to cream color, nearly round, about 
five-sixteenths of an inch in diameter, radical rather distinct. An 
ounce contamed 117 seeds. 

Very prolific, medium in season, the pods maturing very gradually. 

Known in England prior to 1850. (Gar. Chron.) 


S§ Pods more or less recurved. 
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No. 41. Wittiam THe First. (Thor. 1882). 
Synonyms. Lawton’s William the first; (Hr.) Pots a grain rond 
vert, Pois William (Vil.). | 

Plant three to four -feet high ; foliage light green or medium ; 
stipules much washed with white; stem slender, often branched at 
the base, rarely above ; nodes rarely exceeding four inches apart; 
peduncles one-half of an inch to three inches long, rather slender; 
pods same color as the foliage, usually single, very glaucous, some- 
times straight, two and a half to three and a half inches long, about 
one-half of an inch wide, tapering gradually to apex; peas four to 
seven in a pod, pale green, slightly compressed when full grown, 
about three-eighths of an inch in longest diameter ; seeds dull yellow- 
ish green or cream colored, roundish, somewhat indented, about five- 
sixteenths of an inch in diameter, radical rather distinct. An ounce 
contained 127 seeds. | 

Moderately prolific, rather early, maturing its crop very gradually. 

New in England in 1868. (Gar. Chron.). 


No. 42. Wuirr Sapre. (Vil.). 

Synonyms. Whete Cimeter ; (F'r.) Pots @ Auvergne, Pois serpette, 
P. cosaque, P. crochu. (Vil.). 

Plant about three feet high; foliage meditim, not’ glaucous; 
stipules scarcely washed with white; stem medium to large, rarely 
branched ; nodes rarely more than four inches apart; peduncles one- 
half of an inch to two inches long; pods paler than the foliage, very 
often in pairs, two tothree and half inches long, one-half of an inch 
wide, tapering very gradually to the apex, plump, very well filled ; 
peas five to eight in a pod, whitish green, roundish, scarcely com- 
pressed even when full grown, three-eighths of an inch in diameter; 
seeds mostly cream-colored, very smooth, about one-fourth of an 
inch in diameter, radical distinct. An ounce contained 106 seeds. 
' Not very prolific, medium in season, maturing its crop promptly. 
A very old variety. 


No. 48. Pots DeCiamarr. (Vil.). 

Synonym. Pots carré jin (Vil.). 

Plant three to three and a half feet high ; foliage medium ; leaf- 
lets and stipules small, stipule glaucous, scarcely washed with white ; 
stem medium to large, sometimes branched at the base and above; 
nodes rarely more than three inches apart; peduncles rarely more 
than half of an inch long; pods paler than the foliage, very often 
in pairs, plump, rounding gradually to the apex, two to two and a 
half inches long, one-half of an inch wide; peas four to six in a pod, 
whitish green, slightly oval, compressed when full grown, three- 
eighths of an inch in diameter ; seeds almost all cream-colored, some- 
what squared, one-fourth to three-eighths of an inch in diameter, 
radical rather distinct. An ounce contained seventy-nine seeds. 

Not prolific, medium in season, maturing its crop promptly. 
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No. 44. Friuupasxetr. (Greg. 1883.) 


Synonym. Lawton’s Fillbasket. (Vil.) 

Plant two to three feet high; foliage light-green, leaflets rather 
scanty, narrow, much undulated on the borders, especially toward 
the top of the plant; stipules washed with white ; stem strong, often 
branched at the base and above; nodes rarely more than two inches 
apart; peduncles one and a half to two inches long; pods same color 
as the foliage, usually single, three to three and a balf inches long, 
five-eighths of an inch wide, tapering very gradnally to the apex; 
peas six to eight in a pod ; pale-green, compressed when full grown, 
three-eighths of an inch in diameter; seeds pale-green, shading in 
some specimens to cream-color, roundish, slightly shrivelled, varying 
much in size, the larger ones about one-fourth of an inch in diam- 
eter, radical obscure. An ounce contained 148 seeds. 

Productive, medium in season, maturing its crop rather promptly. 

Introduced about 1872. A claimed cross between Laxton’s 
Standard and Supreme. (Gar. Chron.) 7 


No. 45. Biur Iwerertan. (Thor. 1882.) 

Synonyms. Dwarf Blue Imperial; Dwarf Green Imperial 
(Haxton); Large Blue Imperial, Dwarf Imperial, New Inproved 
Imperial, New Long Podded Imperial, Green Nonpareil, Suma- 
tra, Dwarf Blue Prolific, Blue Scymetar, Sabre, Blue Sabre, New 
Sabre, Dwarf Sabre (Gar. Chron.) ; Powis nain vert Imperial, P. 
bleu a courte tige, P. vert nain champétre de seconde saison, P. a 
la reine (Vil.) 

Plant two and a half to four feet high ; foliage deep-green, slightly 
glaucous, scarcely washed with white; stem strong, often branched 
at the base and above; nodes rarely more than two inches apart ; 
peduncles one to two inches long; pods paler than the foliage, often 
in pairs, two to three inches long, five-eighths of an inch wide, 
rounding gradually to the apex ; peas three to six in a pod, whitish- 
green, slightly oblong, flattened, one-half inch in longest diameter ; 
seeds dull bluish green, shading in some specimens to eream-color, 
or almost white, oblong, much flattened, three-eighths of an inch in 
longest diameter, radical very distinct. An ounce contained sixty- 
five seeds. _ | : ; 

Very prolific, late, maturing its crop rather promptly. 

This is a very old variety and was offered by Mr. Thorburn in — 
1828. ‘It is very hardy, yields abundantly, thrives well in almost 
any description of soil or situation, and though not so sweet and 
tender as some of the more recent sorts, is of good quality. It 
vegetates with much greater certainty, and its crops are more reliable 
than the higher flavored varieties.” (Burr’s Gar. Veg.) 


No. 46. Dwarr Brive Prussian. (Vil.) 4 
Synonoyms. Llue Prussian, Loyal Prussian Blue, Prussian 

Prolific, Green Prussian, Line Long Podded Dwarf, Early Dutch 

Green. (Gar. Chron.) } 


No. 33.] 959 


Plant two to three feet high; foliage deep green; stipules glau- 
cous, scarcely washed with white ; stem rather stocky, often branched 
at the base, rarely above; nodes rarely more than two inches apart ; 
peduncles one half inch to two anda half inches long; pods slightly 
paler than the foliage, very often in pairs, sometimes straight, but 
usually slightly recurved, two to three inches long, one-half inch 
wide, plump, rounding rather gradually to the apex; peas four to 
six in a pod, slightly oblong, whitish-green, slightly compressed 
when full grown, about seven-sixteenths of an inch in longest di- 
ameter; seeds greenish-white, with blotches of very dull pale-green, 
somewhat indented, nearly three-eighths of an inch in diameter, 
radical rather distinct. An ounce contained seventy-seven seeds. 

Moderately prolific, late, maturing its crop very slowly. 

Offered by Thorburn in 1828. 


No. 47. Bru Prussian. 

Plant three to four feet high; foliage rather pale-green, very 
slightly glancous ; stem medium or large, sometimes branched at the 
base and above; nodes rarely exceeding three inches apart ; pedun- 
cles one-half inch to one and a half inches long ; pods slightly paler 
than the foliage, often in pairs, sometimes straight, usually slightly 
recurved, plump, two to three inches long, five-eighths of an inch 
wide, very blunt at the apex when fully developed; peas four to 
eight in a pod, whitish-green, roundish or slightly oblong, much 
compressed when full grown, abont seven-sixteenths of an inch in 
longest diameter ; seeds greenish-white, with blotches of very dull 
pale-green, somewhat indented, nearly three-eighths of ‘an inch in di- 
ameter, radical rather distinct. An ounce contained ninety seeds. 

Not prolitic, very late, maturing its crop very slowly. 

Though generally considered as a field variety, this is sometimes 
grown as a garden pea. ‘It is unquestionably the parent of the 
Blue Imperial and all like varieties,” and possibly also of the Knight’s 
Marrows. Known in England prior to 1828. 


No. 48. Green Noyou (Vil.) 

Plant two to three feet high; foliage deep-green; stipules glau- 
cous, washed with white ; stem rather stocky, angular, much branched 
at the base, often above; nodes rarely exceeding two inches apart ; 
peduncles one-fourth an inch to two inches long; pods paler than 
the foliage, very often in pairs, rounding very gradually to the apex, 
though often rather blunt when fully developed, two to three inches 
long, rather more than half an inch wide, very plump; peas five to 
nine in a pod, whitish-green, oblong, compressed when full grown, 
about seven-sixteenths of an inch in longest diameter; seeds very 
dull pale-green, sometimes bluish-green, shading in spots to almost 
white, occasionally cream-colored, slightly oblong, scarcely indented, 
about three-eighths of an inch in diameter, radical very distinct. 
An ounce contained ninety-six seeds. 

Very productive, and very late, maturing its crop gradually. 

++ Seeds decidedly shrivelled. 
§ Pods straight or nearly so. 
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No. 49. Aupua. (Thor. 1882.) | 
Synonyms. Laaton’s Alpha, Early. Alpha, Ezxira arly 
Alpha (Fr.) Pois a@ grain ride vert. (Vil.) 

Plant two and a half to three feet high; foliage light green, 
rather scanty ; stipules much, and leaflets slightly washed with white ; 
stem slender, sometimes branched at the base; nodes rarely more 
than four inches apart ; peduncles one to three inches long; pods 
paler than the foliage, usually single, two to three inches long, one- 
half to five-eighths of an inch wide, blunt at the apex when fully 
developed; peas four to six in a pod, whitish green, compressed 
when full grown, about three-eighths of an inch in longest diameter ; 
seeds whitish green or cream colored, much shrivelled, nearly three- 
eighths of an inch in longest diameter; radical obscure. An ounce 
contained 124 seeds. 

Not very prolific, very early, maturing its crop very promptly. 

Introduced in 1867. Obtained from a claimed cross between 
Laxton’s Long Pod and Advancer. (Gar. Chron.) 


No. 50. Briss’ Everpeartne. (Hen.) 

Plant about two feet high ; foliage deep green ; stipules slightly 
glaucous, much, and leaflets slightly washed or spotted with white ; 
stem stocky, often branched at the base and above; nodes rarely 
more than two inches apart, peduncles one-half inch to two 
inches long, strong; pods decidedly paler than the foliage, 
as often single as in pairs, sometimes slightly recurved, two 
to three inches long, one-half to five-eighths of an inch wide, often 
not well filled, usually slightly depressed between the peas, apex’ not 
very blunt; peas three to six in a pod, very large, whitish green, 
ovate, somewhat compressed, one-half inch in longest diameter ; 
seeds slightly oblong, very much flattened and shrivelled, nearly 
one-half inch in longest diameter, radical rather distinct. An ounce 
contained sixty-nine seeds. 

Not very prolific, medium in season, maturing its crop very_ 
promptly. 

Introduced in 1884 by Messrs. B. K. Bliss & Sons. 

No. 51. Crrrerion. (Vil.) 
Synonyms. Standish’s Criterion (Fr.), Criterium (Vil.) 

Plant about three feet high ; foliage medium ; stipules much and 
leaflets slightly washed with white; stem rather large, sometimes 
branched at the base and above’; nodes rarely more than four inches 
apart ; peduncles one-half inch to two and a half inches long; pods 
scarcely paler than the foliage, often in pairs, two to three inches 
long, one-half inch wide, plump, rounding to the apex when fully 
developed ; peas four to eight in a pod, pale green, oval, compressed 
when full grown, one-half inch in longest diameter; seeds mostly 
cream colored, much shrivelled, three-eighths of an inch in longest 
diameter, radical obscure. An ounce contained eighty seeds. 

Not very prolific, medium in season, maturing its crop rather 


promptly. 
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No. 52. Witson (Vil.) 
Synonym. G. /. Wilson pea (Vil.) 

Plant two to three feet high; foliage deep green ; stipules usually 
neither glaucous nor washed with white; stem stocky, angular, 
sometimes branched at the base and above ; nodes rarely more than 
three inches apart; peduncles one-half inch to two and a half inches 
long; pods scarcely paler than the foliage, usually in pairs, some- 
times slightly recurved, often poorly filled, two to three inches long, 
five eighths of an inch wide, rounding gradually to the apex, plump 
when well filled; peas four to seven ina pod, whitish green, oblong, 
sometimes compressed when full grown, rather more than one-half 
inch in longest diameter ; seeds mostly cream colored, occasionally 
pale bluish green, flattened, much shrivelled, fully three-eighths of 
an inch in longest diameter, radical obscure. An ounce contained 
seventy-one seeds. 

Rather prolific, late, maturing its crop very gradually. 


No. 53. Yorxsuirre Hero. (Sib. 1883.) 
Synonyms. Zurner’s Wonderful, Carter's Prince of Wales, 

Carter's Princess of Wales, McLean's Favorite. (Gar. Chron.) 

Plant two to three feet high; foliage abundant, deep green; 
stipules somewhat glaucous, usually washed with white ; stem often 
branched at the base and above ; nodes rarely more than two inches 
apart ; peduncles one and a half to two, inches long; pods paler than 
the foliage, often in pairs, two and a half to three inches long, about 
five-eighths of an inch wide, not very well filled, tapering gradually 
to the apex; peas three to five in a pod, whitish green, slightly flat- 
tened, one-half inch in longest diameter ; seeds pale green, shading 
to nearly white, very much shrivelled, flattened, fully three-eighths 
of an inch in longest diameter, radical obscure. An ounce contained 
seventy seeds. 

Very prolific, late, maturing its crop rather promptly. 


No. 54. Lirrre Wonper> (Fer. 1883.) 
Synonym. Carter's Little Wonder. 

Plant two to three feet high; stipules slightly glancous; stem 
branched at the base, rarely above; nodes rarely more than two 
inches apart ; peduncles two to tour inches long; pods paler than 
the foliage, frequently in pairs, three to four inches long, three- 
fourths of an inch wide, rather blunt at the apex when fully devel- 
oped; peas four to seven in a pod, ovate, whitish green, compressed — 
when full grown, fully one-half inch in longest diameter; seeds pale 
green, bluish white or cream colored, much flattened and shrivelled, 
three-eighths of an inch in longest diameter, radical not very distinct. 
An ounce contained seventy-nine seeds. 

_ Very prolific and very late, maturing its crop very gradually. 

Introduced into this country about 1878. 


No. 55. Omeca. (Hen. 1883.) 
Synonym. Lazton’s Omega. 


\ 
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Plant two tothree feet high ; foliage rather abundant, deep green, 
with whitish veins; stipules glaucous; stem strong, often branched 
at the base, rarely above ; nodes rarely more than two inches apart ; 
peduncles one inch to one and a half inches long; pods frequently 
in pairs, same color as the foliage, three to three and a half inches long, 
three-fourths of an inch wide, thin in proportion to the width, rather 
blunt at the apex when fully developed, the point bending inward, 
forming a hook ; peas four to eight in a pod, light green, somewhat 
compressed when full grown, about three-eighths of an inch in 
diameter ; seeds pale green, shading in some specimens to almost 
white, flattened, much shrivelled, three-eighths of an inch in longest 
diameter, radical obscure. An ounce contained 126 seeds. 

Very prolific and very late, maturing its crop rather promptly. 

Known in England prior to 1872. (Gar. Chron.) 

§§ Pods more or less recurved. 


No. 56. Docror McLran. (Greg. 1882.) 
Synonym. Zurner’s Doctor McLean. 

Plant two and a half to four feet high; foliage ample, deep 
green, glaucous; stipules slightly washed with white; stem often 
branched at the base and above; nodes rarely more than three 
inches apart; peduncles one to two inches long; pods paler than 
the foliage, usually in pairs, three to four inches long, about three- 
fourths of an inch wide, not plumply filled, tapering gradually to the 
apex; peas four to eight in a pod, whitish green, somewhat flat- 
tened, one-half of an inch in longest diameter; seeds pale, yellowish 
green, shading to nearly white, very much shrivelled, three-eighths 
of an inch in longest diameter, radical obscure. An ounce contained 
94 seeds. 

Very prolific, medium in season, maturing its crop very gradually. 


No. 57. Marker Garpen. (Hors. 1883.) 
Synonym. Sorsford’s Market Garden. 

Plant about two feet high; foliage deep green; stipules glan- 
cous, washed with white; stem very strong, usually branched at the 
base and above; nodes rarely more than two inches apart; pedun- 
cles one-half of an inch to two inches long, strong; pods paler than 
the foliage, usually in pairs, sometimes straight, two to three inches 
long, one-half of an inch wide, very plump, blunt at the apex when 
fully developed; peas four to six in a pod, roundish or very slightly 
oblong, whitish, much compressed when full grown, three-eighths of 
an inch in diameter; seeds pale green, shading, in specimens, to 
almost white, flattened, very much shrivelled, about five-sixteenths 
of an inch in diameter, radical obscure. An ounce contained 127 
seeds. 

Very prolific, medium in season, maturing its crop gradually. 

Originated, in 1879, with Mr. I’. H. Horsford, of Charlotte, V er- 
mont, from a claimed cross between the Early Alpha and American 


Wonder. 
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No. 58. Tue Racker. (Hors. 1883.) 

Plaut two and a half to three feet higa ; foliage scanty, not glau- 
cous; stipules and some leaflets washed with white, stipules usually 
waved ; stem sometimes branched at the base, rarely above; nodes 
rarely exceeding four inches apart; peduncles one to three inches 
long, slender ; pods paler than the foliage, usually single, sometimes 
straight, two and a half to three inches long, one-half of an inch 
wide, very blunt at the apex when fully developed; peas three to 
seven in a pod, pale green, much compressed, nearly one-half of an 
inch in longest diameter; seeds pale green or creamy white, much 
shrivelled and hollowed at the sides, about five-sixteenths of an inch 
in diameter, radical obseure. An ounce contained 107 seeds. 

Productive, medium in season, maturing its crop very gradually, 

Originated, in 1879, with Mr. I. H. Horsford, of Charlotte, Vt., 
from a claimed cross between Early Alpha and American Wonder. 
This variety and the Market Garden were produced in the same pod. 


No. 59. Joun Butz. (Greg. 1883.) 

Plant two to three feet high; foliage ample, deep green; stipules 
glaucous, scarcely washed with white; stem strong, often branched 
at the base and above; nodes rarely more than two and a haif 
inches apart; peduncles two to three inches long; pods paler than 
the foliage, often in pairs, three to four and a half inches long, 
about three-fourths of an inch wide, rounding gradually to the apex ; 
peas four to eight in a pod, whitish green, ovate, flattened, not com- 
pressed, one-half of an inch in longest diameter; seeds shading 
from pale, yellowish green to creamy white, flattened, very much 
shrivelled, three-eighths of an inch in longest diameter, radical ob- 
scure. An ounce contained seventy-nine seeds. 

Moderately prolific, very late, maturing its crop gradually. 


No. 60. McLean’s Best or Att. (Vil.) 

Plant two to three feet high; foliage deep green; stipules glan- 
cous, scarcely washed with white; stem stocky, often branched at 
the base and above; nodes rarely more than two inches apart; pe- 
duncles three-fourths of an inch to one and a half inches long, 
strong; pods slightly paler than the foliage, often in pairs, slightly 
recurved, two to three inches long, five-eighths of an inch wide, 
rounding gradually to the apex, rather plump; peas four to six in 
a pod, whitish green, oblong, compressed when fully grown, one- 
half of an inch in longest diameter; seeds cream color, shading, in 
some specimens, to very pale green, much shrivelled, fully three- 
eighths of an inch in longest diameter, radical obscure. An ounce 
contained seventy-two sceds. 

Prolific, very late, maturing its crop rather slowly. 

Introduced in 1871. Originated with Dr. McLean of Cholches- 
ter, Eng. (Gar. Chron.) ; 

Crass O. Dwarf. Plant not exceeding two feet in height under 
average conditions, 7 
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* Seeds cream colored or white. 
+ Seeds smooth or but slightly indented. 
§ Pods straight or nearly so. 


No. 61. Ferry’s Exrra Harry. (Fer. 1883.) 

Plant one and a half to two feet high; foliage light green, not 
glaucous, stipules washed with white; stem very slender, sometimes 
branched at the base, rarely above; nodes rarely more than three 
inches apart ; peduncles one-half inch to two inches long; pods paler 
than the foliage, usually single, two to two and a half inches long, five- 
eighths of an inch wide, very blunt at the apex when fully developed ; 
peas five to seven im a pod, pale green, nearly round, slightly com- 
pressed when full grown, three-eighths of an inch in diameter; seeds 
sometimes shading towards green, very smooth, about one-fourth 
inch in diameter, radical obscure. An ounce contained 119 seeds. 

Not very prolific, very early, maturing its crep promptly. 

No. 62. Tom Tuums. (? 1882). 

Synonyms. xtra Early Dwarf Tom Thumb; Bush Pea, 
Beck's Gem (Burr); Sutton’s Long Podded Tom Thumb, Beck's 
— Early Gem, (Fr.) Pois nain hatif extra. (Gar Chron.) 

Plant one anda half to two feet high; foliage abundant, very 


compact, rather deep green, neither glaucous or washed with white, - 


leaflets smaller toward the top of the plant; stem strong, much 
branched ; nodes rarely more than two inches apart; peduncles one 
to two inches long; pods paler than the foliage, often in pairs, two 
to two and a half inches long, one-half inch wide, blunt at the apex 
when fully developed; peas four to six in a pod, whitish green, com- 
pressed when full grown, three-eighths of an inch in longest diameter ; 
seeds roundish, very smooth, about one-fourth of an inch in diameter, 
radical distinct. An ounce contained 117 seeds. 

Prolific, rather early, maturing its crop remarkably slowly. 

Certain strains of this very distinct variety are more dwarf than 
the height noted above. 

Introduced into this country about the year 1850 by the Messrs. 
Landreth of Philadelphia. It succéeds best on heavy soil, and 
is largely used for fall planting in the south. 


No. 68. Very Earty Dwarr. (Vil.) 
Probably the Pots nain trés hatif ad chassis of Vil. 
Plant about one foot high; foliage medium, terminal leaflets very 
small; leaflets and stipules scarcely glaucous, more or less washed 


with white; stem rather stocky, seldom branched, nodes rarely more - 


than two inches apart; peduncles one-half of an inch to one anda 
half inches long, one-half of an inch wide, straight, rather blunt at 
the apex when fully developed; peas three to seven in a pod, pale 
green, roundish, compressed in fully developed pods, three-eighths of 
an inch in diameter; seeds roundish, very smooth, one-fourth of an 
inch in diameter, radical very distinct. An ounce contained 124 
seeds. . 
“Not very prolific, rather early, maturing its crop rather slowly. 
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No. 64. Harry Dwarr. (Vil.) - 
Synonyms. Pois naw hatit ; Pois I Hvergne. (Gar. Chron.) 

Plant one to two feet high ; foliage dark green; stipules long in 
proportion to width, glaucous, slightly washed with white; stem 
stocky, often branched at the base and above; nodes rarely more 
than two and a half inches apart; peduncles one-half inch to two and 
ahalf inches long; pods paler than the foliage, very often in pairs, 
sometimes slightly recurved, rarely more than two inches long, one- 
half of an inch wide, plump, rather blunt at the apex when fully de- 
veloped ; peas three to six in a pod, whitish green, very slightly ob- 
long, somewhat compressed when full grown, about seven-sixteenths 
of an inch in longest diameter; seeds roundish, very smooth, one- 
fourth inch in diameter, radical distinct. An ounce contained 
ninety-four seeds. 

Prolific, medium in season, maturing its crop promptly. 


Described in Ze Bon Jardinier in 1818. 


No. 65. Very Dwarr Covutourrer. (Vil.) . 

Plant eight to twelve inches high; foliage very deep green, leaf- 
lets remarkably small; stipules glaucous, not usually washed with 
white ; stem stocky, sometimes branched at the base; nodes rarely 
exceeding one and a half inches, apart; peduncles one half of an 
inch to one and a half inches long ; pods paler than the foliage, rarely 
single, sometimes recurved, very blunt at the apex when fully 
developed, one inch to two inches long, scarcely half an inch wide, 
very plump; peas four to six in a pod, almost white, roundish, much 
compressed when full grown ; seeds round, very smooth, scarcely one 
fourth of an inch in diameter, radical very distinct. An ounce con- 
tained 133 seeds. 

Moderately prolific, medium in season, maturing its crop gradually. 


No. 66. Very Dwarr Breracne. (Vil) 
Synonym. (Fr.) Pos nain de Keroulas.  (Vil.) 

Plant about one foot high; foliage very deep green, leaflets 
remarkably small ; stipules glaucous, washed with white; stem stocky, 
sometimes branched at the base and above; nodes rarely exceeding 
two inches apart; peduncles one-half to one and a fourth inches long ; 
pods scarcely paler than the foliage, almost always in pairs, sometimes 
slightly recurved, rather plump, one and a half to two inches long, 
searcely half an inch wide, rounding rather gradually to the apex ; 
peas four to six in a pod, almost white, roundish, slightly compressed 
_ when full grown ; seeds very small, round, very smooth, about three- 
sixteenths of an inch in diameter, radical very distinct. An ounce 
contained 118 seeds. 

Very prolific, considering the size of the plant quite late, maturing 
its crop in a remarkably short time. 

++ Seeds decidedly shrivelled. 
§ Pods straight or nearly so. 
[Assem. Doc. No. 33. | 34 
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No. 67. Minimum. (Greg. 1883.) 
Synonym. Laxton’ s Minimum. 

Plant about six inches high; foliage pale green; stipules slightly 
glaucous; stem sometimes branched ; nodes rarely more than an inch 
apart ; peduncles, one fourth to one inch long; pods paler than the 
foliage, usually single, one and a half to two inches long, one half 
inch wide, blunt at the apex when fully developed ; peas three to six 
in a pod, pale green, compressed when full grown, tliree-eighths of an 
inch in diameter; seeds creamy white, very much shrivelled, about 
one fourth of an inch in diameter, radical very distinct. An ounce 
contained 181 seeds. : 


Prolific, considering the extreme dwarfness, rather early, maturing © 


its crop very promptly. 
No. 68. Kyigur’s Dwarr Marrow. (Vil.) 

Plant about one and a half feet high; foliage medium; stipules 
slightly glaucous, much, and leaflets slightly washed with white; 
stem stocky, rarely branched; nodes rarely more than two inches 
apart ; peduncles one inch to two inches long; pods very often in 
pairs, paler than the foliage, straight, or slightly recurved, two to 
three inches long, five-eighths of an inch wide, rounding very grad- 
ually to the apex ; peas three to five in a pod, whitish-green, oval, 
compressed when full grown, one-half inch in longest diameter ; 
seeds much flattened and shrivelled, three-eighths of an inch in Jong- 
est diameter, radical rather distinct. An ounce contained eighty- 
eight seeds, 

Not very prolific, medium in season, maturing its crop promptly. 

One of the varieties originated by Thomas Andrew Knight at 
Downton Castle, England, between 1823 and 1828. It was offered 
by Thorburn in 1828. 

** Seeds green, bluish-green, green and cream-colored, or bluish- 
grecn and cream-colored. 
t Seeds smooth, or but slightly indented 
§ Pods straight or nearly so. 


No. 69. Birur Perer. (Thor. 1882.) 
Synonyms. JcLean’s Blue Peter; Blue Tom Thumb. (?) 

Plant ten to sixteen inches in height ; foliage very deep green, 
glaucous, leaves towards the top of the stem much reduced in size, 
with the leaflets closer together, foliage slightly washed with white; 
stem sometimes branched both at the base and above; nodes very 
close ; peduncles one-half inch to two inches long; pods paler than 
the foliage, often in pairs, two to three inches long, five-eighths of 
an inch wide, very blunt at the apex when fully developed ; peas six 
to eight in a pod, whitish-green, ovate, flattened, compressed when 
full grown, about five-sixteenths of an inch in diameter ; seeds dull 
green, bluish-white, or cream-colored, very slightly shrivelled, about 
five-sixteenths of an inch in diameter, radical distinct. An ounce 
contained 118 seeds. 
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Moderately prolific, very early, maturing its crop very promptly. 
Known in England prior to 1872. (Gar. Chron.) 
No. 70. Dwarr Green Sr. Micwarn. Vil.) 

Plant one to two feet high; foliage very dark green, slightly glau- 
cous, leaflets small, rather elongated ; stipules very glaucous, washed 
with white; stem rather stocky, often branched at the base, some- 
times above ; nodes rarely more than two inches apart; peduncles 
one-half inch to two inches long; pods paler than the foliage, very 
often in pairs, sometimes slightly recurved, two to two and a half 
inches long, one-half inch wide, plump, rather blunt at the apex 
when fully developed; peas four to seven in a pod, whitish-green, 
very slightly oblong, somewhat compressed when fully grown, about 
seven-sixteenths of an inch in longest diameter; seeds pale olive- 
green, shading to greenish-white or cream-color, scarcely indented, 
nearly three-eighths of an invh in diameter, radical distinct. An 
ounce contained eighty-one seeds. 

Moderately prolific, rather late, maturing its crop promptly. 


No. 71. Suppianrer. (Greg.) 
Synonym. Laxton’s Supplanter. 

Plant one and a half to two feet high ; foliage dark green, leaflets 
small towards the top of the plant; stipules glaucous, washed with _ 
white, often wavy; stem stocky, often branched at the base, some- 
times above; nodes rarely more than three inches apart; peduncles 
one to two inches long, rather strong; pods same color as foliage, 
very often in pairs, sometimes slightly recurved, rather blunt at the 
apex when fully developed, two to three inches long, five-eighths of 
an inch wide, plump, often poorly filled ; peas three to five in a pod, 
pale-green, slightly oblong, one-half inch in longest diameter, com- 
pressed when full grown; seeds pale bluish-green, or cream-colored, 
sometimes shrivelled, flattened, three-eighths of an inch in longest 
diameter, radical rather obscure. An ounce contained eighty seeds. 

Moderately prolific, rather late, maturing its crop promptly. 

Introduced about the year 1872, by Mr. Laxton of Stamford, 
‘England. A claimed cross between Veitch’s Perfection and Little 
Gem. (Gar. Chron.) 


tt Seeds decidedly shrweiled. 
§ Pods straight or nearly so. 
No. 72. American Wonper. (Bliss, 1852.) 
Synonyms. Bliss’ American Wonder; (Fr.) Pois Merverlle 
WM Amérique. (Vil.) 

Plant six to ten inches high ; foliage deep-green, scarcely washed 
with white; stem stocky, often branched at the base ; nodes remark- 
ably close ; peduncles about one-half inch long; pods paler than the 
foliage, usually single, two to two and three-fourths inches long, one- 
half inch wide, blunt at the apex when fully developed; peas four 
to eight in a pod, flattened, whitish-green, nearly one-half inch in 
longest diameter; seeds pale-green, shading in places to creamy- 
white, very much shrivelled, nearly three-eighths of an inch in long- 
est diameter, radical rather distinct. An ounce contained 110 seeds. 
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Ver y prolific for the size of the plant, and very early, me 


its crop very promptly. 

This is one of the earliest wrinkled peas known at the present 
time and is of superior quality. It originated with Mr. Charles 
Arnold of Canada, about the year 1878, from a claimed cross be- 
tween Champion of England and Mc Lean’s Little Gem. 


No. 73. Premium Gem. (# 1882.) 
Synonyms. Carter’s Premium Gem, Futra Early Premium 
Gem. 


washed with white; stem sometimes branched at the base; nodes 
rarely more than one inch apart; peduncles one-fourth of an inch 
to three inches long ; pods paler than the foliage, usually single, two 
to three inches long, one-half to five-eighths of an inch wide, blunt 
at the apex when fully developed; peas three to seven in a pod, ob- 
Jong, much compressed, one-half inch in diameter; seeds pale green, 
shading in some specimens to creamy white,much shrivelled, flattened, 
nearly ‘three- eighths of an inch in longest diameter, radical rather 
obscure. An ounce contained 108 seeds. 

Very prolific for the size of the plant, rather early, maturing its 
crop very promptly. 
No. 74. Very Dwarr Wrrnxtep. (Vil.) 

Synonym. Pots ridé trés nain a bordures. (Vil.) 
Plant’ about one foot high; foliage medium, scarcely glaucous, 


leaflets and stipules more or less washed with white : stem some- 


times branched at the base, often above; nodes rarely more than 
three inches apart ; peduncles one-fourth to three-fourths of 
an inch long, rarely. longer; pods paler than the foliage, rarely 
in pairs, one and a half to two and a half inches long, one- 
half inch wide, extremely plump, rather blunt at the apex when 
fully developed ; peas three to seven ina pod, whitish-green, oblong, 
much compressed in fully developed pods, about one- -half inch in 
longest diameter; seeds mostly cream-colored, much -flattened and 
shrivelled, nearly three-eighths of an inch in longest diameter, radi- 
cal very obscure. An ounce contained ninety- four seed. 

Rather prolific, considering the size of the plant, rather early, 
maturing its crop rather slowly. 


No. 75. Witu1am Horst. (Greg.) 

Plant about eight inches high ; foliage medium, terminal leaflets 
small; stipules glaucous, washed with white; stem medium, rarely 
branched ; ; nodes rarely more than two inches apart ; peduncles one- 
half inch to one and a half inches long; pods paler than the foliage, 
single, one and a half to two and a half inches long, one-half inch 
wide, often slightly recurved, tapering gradually to a point, plump ; 
peas four to seven in a pod, pale- green, oval, thickest towards the 
hilum, much compressed, one-half inch in longest diameter; seeds 
much flattened and shrivelled, three-eighths of an inch in longest 
diameter, radical rather obscure. An ounce contained 106 seeds. 


Plant one to two feet high; foliage deep-green, scarcely glaucous, 
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Very prolific, considering the height of the plant, rather early, 
maturing its crop rather slowly. 


No. 76. Kyigar’s Dwarr Green Marrow. (Vil.) 

Synonyms. Hai’s Dwarf Green Marrow; Hairs Dwarf 
Mammoth ? (Burr); (Fr.). Pots ridé nai vert hatif, P. Napoleon, 
P. Climax. (Vil.) 3 

Plant one to two feet high ; foliage deep green ; glaucous, slightly 
washed with white ; stipules very glaucous; stem stocky, sometimes 
branched at the base, often above; nodes rarely more than two 
inches apart ; peduncles half an inch to one and a half inches long, 
strong ; pods paler than the foliage, usually in pairs, not very well 
filled, two to three inches long, five-eighths of an inch wide, very 
numerous, rounding gradually to the apex; peas rarely more than 
five in a pod, very large, whitish green, obloag, much compressed 
when full grown, rather more than half an inch in longest diameter ; 
seeds pale green, shading to almost white, much flattened and shriy- 
elled, nearly half an inch in longest diameter, radical obscure. An 
ounce contained sixty-four seeds. 

Very prolific, medium in season, maturing its crop promptly. 

Offered by Thorburn in 1828. One of the original Knight’s Mar- 
rows, originated with Mr. Thomas Andrew Knight, at Downton 
Castle, England. 


No. 77. Lrrrte Gem. (7 1882.) 
Synonym. McLean's Little Gem. 


Plant one and a half to two feet high; foliage dark green ; stipules 
slightly glaucous, washed with white; stem often branched at the 
base ; nodes rarely more than two inches apart ; peduncles one-half 
to one inch long; pods paler than the foliage, usually single, two to. 
three inches long, about five-eighths of an inch wide, blunt at the 
_.apex when fully developed; peas three to eight in a pod, whitish- 
green, compressed when full grown, slightly oblong, flattened, about 
one-half inch in longest diameter ; seeds mostly cream-colored, occa- 
sionally very pale bluish-green or creamy-white, much shrivelled, 
nearly three-eighths of an inch in diameter, radical not very distinct. 
An ounce contained 108 seeds. 

Very prolific for the size of the plant, medium in season, maturing 
its crop very promptly. 

Introduced about 1863. Originated with Dr. McLean, of Col- 
chester, England. (Gar. Chron.) — 


No. 78. Pripe or tHE Marker. (Greg. 1883. ) 


Synonym. Carter's Pride of the Market. 

Plant about one and a half feet high; foliage ample, glaucous; 
stem strong, often branched at the base and above; nodes rarely 
more than one inch apart; peduncles one inch to one and a half 
inches long ; pods same color as the foliage, usually single, three to 
four inches long, three-fourths of an inch wide, tapering gradually 
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to the apex; peas four to eight in a pod, pale green, ovate, com- 
pressed about one-half inch in longest diameter; seeds dull green, 
shading in specimens to:creamy white, somewhat shrivelled, fully 
three-eighths of an inch in longest diameter. An ounce contained 
seventy-two seeds. 

Moderately prolific, medium in season, maturing its crop rather 
oradually. : 


o 


No. 79. Srraracem. (Sib. 1883.) 
Synonym. Carters Stratagem. 

Plant about one and a half feet high; foliage rather abundant, 
remarkably compact toward the top of the stem, more or less waved 
and twisted, deep green, washed with white towards the base of the 
plant ; stem remarkably strong, angular, often branched above, rarely 
below ; nodes rarely exceeding two inches apart, very close towards 
the top of the plant; peduncles one-half inch to two inches long, 
very strong; pods same color as the foliage, usually single, often 
somewhat irregular in shape, two and a half to four inches long, 
three-fourths.to seven-eighths of an inch wide, rounding very grad- 
ually to the apex; peas four to nine in a pod, very pale green, 
‘slightly oblong, much compressed when full grown, about one-half 
inch in longest diameter; seeds pale green, shading in specimens to 
creamy white, much flattened and shrivelled, fully three-eighths of 
an inch in longest diameter. An ounce contained eighty-one seeds. 

Originated with Carter & Co., England. The Telephone is said 
to be one parent. The other is not known. (Rural New Yorker.) 


88 Pods more or less recurved. 


No. 80. McLran’s Dwarr Prottiric. (Lan.) : 

Plant one and a half to two feet high; foliage dark green, glau- 
cous, more or less washed with white; stem stocky, sometimes 
branched at the base, often above; nodes rarely more than two 
inches apart; peduncles one-half to two inches long, pods paler than 
the foliage, usually in pairs, two to two and a half inches long, one- 
half inch wide, very plump, rather blunt at the apex when fully de- 
veloped; peas four to seven in a pod, pale green, slightly oblong, 
much compressed when full grown, nearly half an inch in longest 
diameter ; seeds pale green or cream-colored, much shrivelled, nearly 
three-eighths of an inch in diameter, radical rather obscure. An 
ounce contained 108 seeds. 

Moderately prolific, rather late, maturing its crop promptly. 

Originated with Dr. Mc Lean of Colchester, balan prior to 
1865. (Gar. Chron.) pi 


CLASSIFICATION OF THE VARrETIES OF P. * MAcrocaRPoN, THE EDIBLE 
Poppep Pra. 


As the varieties of P.*macrocarpon are not numerous, we are 
able to make their classification more simple than those of P.*sati- 
vum. We divide the varieties first according to the height 
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of the plant; and second according to the color of the flowers and 
seeds. 
Analyticel Key. 
Crass A. Plant tall, exceeding four feet in height under average 
conditions. 
* Seeds cream-colored. Three varieties described, Nos. 81-83, 
inclusive. Type, Tall. Edible Podded. . 
** Seeds dark colored or mottled, flowers colored. Two varieties 
described, Nos. 84-85. Type, Giant. Edible Podded. 
Crass B. Plant Half Dwarf, two to four feet high under average 
conditions. 
* Seeds cream-colored. Three varieties described, Nos. 86-88, 
inclusive. Type, Dwarf White. Edible Podded. | 
** Seeds dark colored or mottled, flowers colored. One variety 
described, No. 89. Dwarf Gray. Edible Podded. 
Crass C. Dwarf. Plant not exceeding two feet in height under 
| _ average conditions. 
* Seeds cream-colored. Jour varieties described, Nos. 90-93, 
inclusive. Type, Dwarf Royal. Edible Podded 


DrscrRIPTION OF THE VARIETIES OF P.* MacrocARPON. 


Crass A. Plant tall, exceeding four feet in height under average 
conditions. 
* Seeds cream-colored. 


No. 81. Large Warire Eprsie Poppep. ( Vil.) 
Synonym. Large White Podded Sugar. 

Plant three to tive feet high; foliage light-green ; leaflets and sti- 
pules often very large, more or less washed with white; stem very 
large, often one-fourth of an inch in diameter ; sometimes branched 
at the base, often above; nodes sometimes five inches or more apart ; 
peduneles one-half inch to two inches long; pods remarkably light- 
colored, single, bent and contorted, sometimes inflated, but usually 
closely pressed about the peas, three to five inches long, about one 
inch wide, rounding more or less gradually to the apex, tender«and 
crisp, but less sweet than in some other varieties ; peas five to six in 
a pod, greenish-yellow, slightly flattened by pressure from the pod, 
but not compressed, nearly half an inch in longest diameter; seeds 
dull cream-color, slightly oblong, very smooth, nearly three-eighths 
of an inch in longest diameter, radical distinct. An ounce contained 
eighty-six seeds. | 

Not very prolific, medium in season, maturing its crop promptly. 


No. 82. Wrinkiep Eprste Poppep. (Thor. 1882.) 
Synonym. Wrinkled Sugar. 

Plant five feet or more in height ; foliage abundant, not glaucous ; 
stipwes slightly washed with white ; stem strong, much branched at 
the base and above; nodes ‘sometimes five inches apart; peduncles 
two to four inches long ; pods paler than the foliage, often in pairs, 
two to four inches long, about one-half inch wide, rather blunt at 
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the apex when fully developed; peas six to eight in a pod, oblong, 
whitish-green, compressed when full grown, nearly one-half of an 
inch in longest diameter; seeds pale yellowish green, shading in 
specimens to creamy white, somewhat shrivelled, about one-fourth of 
an inch in diameter, radical obscure. An ounce contained 103 seeds. 
Extremely prolific, late, maturing its crop very gradually. 


No. 83. Tatu Eprste Popprep. (Thor. 1882.) 
Synonym. Zall Sugar. 7 
Plant five feet or more in height; foliage very ample; stipules 
slightly glaucous, washed with white; stem strong, often branched 
at the base and above; nodes rarely more than five inches apart; 
peduncles two to three inches long ; pods usnally single, two to three 
inches long, about one-half inch wide, blunt at the apex when fully 
developed ; peas six to eight in a pod, pale green, slightly oblong, 
much compressed when full grown, nearly one-half inch in longest di- 
ameter; seeds yellowish-green or cream-colored, slightly indented, 
about five-sixteenths of an incl in diameter, radical very distinct. 
An ounce contained ninety-eight seeds. 
Extremely prolific, late, maturing its crop very promptly. 
** Seeds dark colored or mottled, flowers colored. 


No. 84. Grant Eprptr Poppep. (Vil.) 

Synonyms. Giant Very Large Podded Sugar; (Fr.) Pots 
géant sans parchemin, P. Bisalto @ Espagne, P. d’ Alger ; (Ger.) 
Kapuziner Hrbse, Riesen Kapueiner Lt. (Vil.) 

Plant four to six feet high; foliage pale green ; stipules and peti- 
oles of leaflets circled with deep red at their union with the stem — 
or petiole; stem more or less washed with longitudinal streaks of 
deep red; leaflets and stipules large, the latter washed with white; 
stem large but slender in proportion to its length, often branched 
above, rarely at the base; nodes sometimes five inches apart; pe- 
duncles one to two inches long; pods single, remarkably distinct, 
often exceeding five inches in length, one and a half inches wide, 
much bent and contorted, often concave on one side and convex on 
the other, not at all filled by the peas, the two sides usually ad- 
hering closely, and much depressed between the peas, very pale 
green, wax-like in appearance, rounding more or less abruptly to the 
apex, entirely without parchment, crisp and sweet when at edible 
stage; peas five to eight in a pod, flattened by the side of the pod, 
pale green, scarcely in contact, rather more than half of an inch in 
diameter, nearly half of an inch thick; pods often poorly filled; 
seeds pale salmon color, shading to greenish, finely mottled with 
black, decidedly flattened, indented, fully three-eighths of an inch-in 
diameter, radical obscure. An ounce contained sixty-five seeds. 

Not prolific, rather late, maturing its crop promptly. 

Mentioned in Gar. Chron. prior to 1850. 

No. 85. Tart Gray Eprpte Poppep. (Thor. 1882.) 


Synonym. Yall Gray Sugar. 
Plant five feet or more in height; foliage ample, light green ; 
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stipules much washed with white; stem strong, often one-fourth of 
an inch in diameter, often branched at the base‘and above; nodes 
rarely more than four inches apart; peduncles one to three inches 
long; pods often irregular and contorted, usually recurved, inflated, 
three to four inches long, three-fourths of an inch wide, roundish, 
scarcely in contact, three-eighths of an inch in diameter; seeds 
varying in color from dull reddish-brown to dull greenish-yellow, more 
or less dotted with minute brownish-black specks, roundish, scarcely 
indented, about one-fourth of an inch in diameter, radical invisible. 
An ounce contained 101 seeds. 
Moderately prolific, late, maturing its crop very gradually. 


Crass B. Half Dwarf. Plants two to four feet high under 


average conditions. 
* Seeds cream-colored. 


No. 86. Extra Earty Dwarr Breton. (Vil. 
Synonym. “xtra Larly Dwarf Brittany. (Vil.) 

Plant about two feet high; foliage dark green; stipules slightly 
glaucous, somewhat washed with white; stem medium to large, often 
branched at the base and above; nodes rarely more than one inch 
apart ; peduncles one-half of an inch to one and a half inches long ; 
pods paler than the foliage, usually in pairs, loment-like, usually more 
or less recurved, often twisted and contorted, one and a half to three 
inches long, one-half of an inch wide, rounding very gradually to the 
apex; peas three to eight in a pod, flattened by pressure from the pod, 
whitish-green, in contact but not crowded, three-eighths of an inch 
in diameter; seeds nearly round, very smooth, about one fourth of 
‘an inch in diameter, radical distinct. An ounce contained 114 seeds. 

Prolific, medium in season, maturing its crop very. promptly. 


No. 87. Eprste Popprp Bourrer. (Vil.) 
Synonym. Pos beurre. (Vil.) 

Plant about two and a half feet high; foliage medium, not glau- 
cous; stipules not washed with white; stem medium to large, rarely 
branched; nodes rarely more than four inches apart; peduncles 
one-half of an inch to two and a half inches long; pods paler than 
the foliage, very often in pairs, very much recurved, two and a half 
to three and a half inches long measured on a line from base to tip, 
tapering very gradually to the apex; peas three to six in a pod, flat- 
tened by pressure from the pod, whitish-green, not compressed, 
three-eighths of an inch or more in diameter; seeds nearly round, 
smooth, nearly three-eighths of an inch in diameter, radical distinct. 
An ounce contained eighty-four seeds. 

Not prolitic, rather early, maturing its crop slowly. 

The sides of the pod are one-eighth of an inch thick, and are very 
succulent, sweet and tender. 
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No. 88. Dwarr Warr Eprste Poppep, (Sib. 1883.) 
Synonym. Dwarf White Sugar. _ 

Plant four to six feet high; stipules slightly glaucous, usually 
washed with white; stem often branched at the base and above; 
nodes sometimes six inches apart; peduncles two to three anda 
half inches long; pods paler than the foliage, often in pairs, two 
and a half to three inches long, about one half of an inch wide, 
blunt at the apex when fully developed; peas six to eight in a pod, 
roundish, pale green, compressed when full grown, three-eighths of 
an inch in diameter; seeds rich cream color shading toward white, 
roundish, smooth, one-fourth of an inch in diameter, radical very 
distinct. An ounce contained 126 seeds. 

Very prolific, medium in season, maturing its crop gradually. 


** Seeds dark-colored or mottled, flowers colored. 


No. 89. Dwarr Gray Episte Poppep. (Thor. 1882.) 
Synonym. Dwarf Gray Sugar. | 

Plant two to three feet high; foliage rather abundant, not glau- 
cous, leaflets and tendrils rather small; stipules much washed with 
white; stem often branched at the base and above; nodes rarely - 
more than two inches apart; peduncles one and a half to two inches 
long, flowers rather small; pods frequently in pairs, recurved, 
loment-like, often contorted, tapering very gradually to the apex; 
peas six to nine in a pod, pale, yellowish-green, roundish, not com- 
pressed, one-fourth to three-eighths of an inch in diameter; seeds 
light brown or pale green, speckled with small black dots, about 
one-fourth of an inch in diameter, radical invisible. An ounce con- 
tained 156 seeds. 

Very prolific, medium in season, maturing its crop promptly. 


Crass C. Dwarf. Plant not exceeding two feet high under av- 
erage conditions. 7 


* Seeds cream-colored. 


No. 90. Dwarr Royat Eprste Pop. (Vil.) 

Plant about fifteen inches high; foliage deep green; stipules 
glaucous, washed with white; stem rather stocky, often branched at 
the base ; nodes rarely more than two inches apart; peduncles one- 
half to two and a half inches long ; pods much paler than the foliage, 
usually in pairs, loment-like, rarely more than two inches long, 
scarcely one-half inch wide, not very blunt at the apex, often some- 
what recurved ; peas three to six in a pod, whitish-green, roundish, 
slightly compressed when fully developed, scarcely three-eighths ot 
an inch in diameter ; seeds round, very smooth, about three-sixteenths 
of an inch in diameter, radical very distinct. An ounce contained 
143 seeds. : 

Moderately prolific, medium in season, maturing its crop very 
promptly 


@ 


No. 33.] O75 


No. 91. Dwarr Capucutn. (Vil.) : 

Plant one to two feet high; foliage deep green, leaflets small; 
stipules very glaucous, scarcely washed with white; stem often 
branched at the base and above; nodes rarely more than two inches 
apart; peduncles one-half inch to two inches long; pods loment- 
like, scarcely paler than the foliage, rather strongly recurved, two to 
three inches long, one-half inch wide, rounding very gradually to 
the apex; peas four to seven in a pod, whitish-green, roundish, in 
contact but not compressed, about three-eighths of an inch in diam- 
eter; seeds rich cream-color, sometimes faintly tinged with green, 
roundish, very smooth, about one-fourth of an inch in diameter, 
radical distinct. An ounce coutained 112 seeds. 

Prolific, rather late, maturing its crop promptly. 


No. 92. Eprstr Poppep Dwarr. (Vil.) 

Plant one to two feet high; foliage deep green, leaflets small; 
stipules very glaucous, washed with white; stem often branched at 
the base, rarely above; nodes rarely more than two inches apart ; 
peduncles one-half to one inch long; pods paler than the foliage, 
usually in pairs, sometimes slightly recurved, two to two and a half 
inches long, one-half inch wide, plump, blunt at the apex when fully 
developed, not loment-like; peas four to seven in a pod, greenish- 
white, roundish, somewhat compressed when full grown, about seven- 
sixteenths of an inchin diameter; seeds rich cream-color, shading 
in spots to almost white, roundish, very smooth, about five sixteenths 
of an inch in diameter, radical very distinct. An ounce contained 
‘ninety-nine seeds. 

Moderately prolific, rather late, maturing its crop very promptly. 


No 93. Very Earty Dwarr. (Sans Parchemin.) Vil. 
Synonyms. Dwarf Dutch; Dwarf Crooked Sugar; (Fr.) Pods 
sans parchenin tres nain hatif a@ chdssis. (Vil.) 

Plant six to eight inches high; foliage deep green; stipules 
slightly glaucous, scarcely washed with white, terminal leaflets very 
small ; stem stocky, usually branched at the base, rarely above; 
nodes rarely more than an inch apart; peduncles one-half to one 
inch long ; pods paler than the foliage, very often in pairs, loment- 
like, two and a half to three inches long, one-half inch wide, not 
quite filled by the peas; peas often abortive, three to six in a pod, 
whitish green, roundish, slightly compressed when full grown, about 
five-sixteenths of an inch in diameter ; seeds nearly smooth, slightly 
flattened, about one-fourth of an inch in diameter, radical very dis- 
tinct. An ounce contained 102 seeds. is 

Very prolific for the size of the plant, rather early, maturing its 
crop promptly. 


Description oF THE Varietixs or P.* ArvensE, THE Fretp Pra. 


The varieties of P.* arvense known in this country are so few as 
to need no classification. We, therefore, arranye the varieties in 
alphabetical order. ) 
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No. 94. Earty Crown. (Fer.) 

Plant three and a half to five feet high ; foliage medium ; sti- 
pules very slightly glaucous, much and leaflets slightly washed with 
white ; stem often branched at the base and above; nodes rarely 
exceeding three inches apart; peduncles one-fourth to one inch long ; 
pods paler than the foliage, very often in pairs, recurved, blunt at 
the apex when fully developed, two to three inches long, scarcely 
half an inch wide, plump; seeds four to eighth in a pod, deep cream 
color, round, entirely smooth, about one-fourth of an inch in dia- 


meter, radical very distinct. An ounce contained 134 seeds. 
Prolific. 


No. 95. Gray Winter. (Vil.) 

Plant about two and a half feet high; foliage medium); stipules 
very slightly glaucous, much and leaflets slightly washed with white ; 
stem medium, rarely branched ; nodes rarely more than four inches 
apart; peduncles one to four inches long; pods single, apparently 
never in pairs, paler than the foliage, straight, two to three and a 
half inches long, one-half inch wide, plump at the apex when fully 
developed ; seeds dull pale green, shading in samples to pale dull 
red, slightly shrivelled, about three-eighths of an inch in diameter, 
radical distinct. An ounce contained 85 seeds. 
~ Rather prolitic. 


No. 96. Gotven Vine. (Fer.) 

Plaut four to six feet high; foliage medium; stipules slightly 
glaucous, washed with white ; stem medium to large, often branched 
above; nodes often four inches apart; peduncles one-fourth to three 
inches long; pods paler than the foliage, very often in pairs, blunt 
at the apex when fully developed, two to two and a half inches long, 
scarcely one-half inch wide, plump; seeds four to six in a pod, rich 
cream color, the shade varying in different samples, sometimes 
faintly tinged green, about three-sixteenths of an inch in diameter, 


radical distinct. An ounce contained 152 seeds. 
Prolific. 


No. 97. Gotpren Drop. (Fer.) 

Plant five feet or more in height; foliage not glaucous, slightly 
washed with white, leaflets rather small; stem comparatively slender 
often branched at the base and above; nodes rarely more than three 
inches apart; peduncles one-half to one inch long; pods paler than 
the foliage, very often in pairs, two to two and a half inches long, 
one-half inch wide, straight, plump very blunt at the apex when fully 
developed ; seeds three to seven in a pod, beautiful variegated be- 
tween golden yellow, olive green, and creamy white, roundish, 
searcely indented, about one-fourth of an inch in diameter, radical 
very distinct. An ounce contained 131 seeds. 

Moderately prolific. 


No. 98. Mapu. (Vil.) 
Synonyms. Partridge; Marlborough; (Fr.) Potw perdria. Vil. 
Plant three to five feet high; foliage deep green; stem medium 
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- or slender, often branched at the base and above; nodes rarely ex- 
ceeding three and a half inches apart; peduncles one-half inch to 
one and a half inches long, slender; pods paler than the foliage, very 
often in pairs, sometimes slightly recurved, often very plump, two 
to three inches long, one-half inch wide, not very blunt at the apex ; 
seeds four to seven in a pod, reddish brown, thickly mottled with 
greenish white, somewhat indented, averaging about one-fourth of 
an inch in diameter. An ounce contained 106 seeds. 
Moderately prolific. 


Pra: Inpex to Descripep VARIETIES AND SYNONYMS. 


Synonyms are printed in italics. 
(The figures refer to the number of the variety in the described 
list.) 


No. 
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eM EN a wg a Sole sw on bn Ses e's s bas Gale Uses 29-94 
SUM Ee aor 2 oe oy so soci cise a, cgschi. io ee Vie wate ais 22-29 
EU ile eT os See Nek ce cide woh ods cske wae 22 
MR ADOPT Co fae so ieielc oa eG a we erste mos RLS Selo dw 22 
NNN eM a ore ss No othe eee anny hale ah Lak ee as 22 
adel elentish: Invicta... cic cccc cece eceeuss TER ESR AEE 3: 
PPM OCOL DO UGLOD or vo ws oh alee sag cusieicie: ne sels oe he's ts 87 
NEM TCOL INU ET Uor151. css a) oll ot: ale's se o'3ic segs sie 2 om sce ee 92 
MER eg is cial ales aie Sine ewe Gina; shay ines gees ashe 28 
UGE Gb a EERE Ee OBC OSE PROC Ea Ieee 35 
Fa) ESR ae SRI AS Reales Soak SS ge eT a gp De 9 ee 38 
I tes hetale eee Oki cl edhe a's olka Ss > igs 49 
MU TIONICL CP ILOUTKE .. . on cc sale c wees caine sagen 19 
et) WATT BTCLOB oi 8 chad 4) 2\se' ers ob)s wos lere te Cvs 86 
OMI LI WOLF DIULANY. 6 oie vino vn oles lee on nee ces ates 86 
emer LOOT) 1 OM TAUIMD. «oo. kan ene ad es one e 80s 62 
OME PIU ONL... ola. icine es ow ee e's Re a ee ech BEN Be 22 
SE ATA A OUTAGE as ED A SIE PRE REIT SD 18 
JED SOO SET i GLDOLL LIS SGLLCAE EEE Ear 73 
Fairbeard’s Champion of England... ..... 0.0.2. ee cece ences 12 
REEL ALLY Goods. sn oe lal a e's fale 06a: a's tgs) alo coup’ Yield o> 61 
EE ON DCU noes Ge ole 5 ofa «vie inne tod eee she V3 18 
RR SP NS) tee 'o 2 cise». o's 9 9's schco do ageieicin 4/038 edn» 44 
DE OTL CU LOI oreiise a 2 Sim ine, oles oh ayn wing S000) 9 600 GEO 
Ge ni tl Sosy ce ek | aco asia cin aStye vibe, CON a MiG se bw vinnie 52 
ERI MNTRE TRICO CCC hss Ae piece a6 i Pol ol wi’ed nto: Sienang hall, es 84 
race ere Large Lf 00 06d SUGOr sv skeen td eed ve tun ase 84 
EE ed Pet cie.. AIH ss bol e\ cls 2-5. c's aiSaee Ss iasala sy ke gin gay: 96 
REIN RAILS = eh Senco nd ow ooo sidnin vn wed sine Evens 95 
Pera ee alas ee ub bees ae vids Bem tarele Bega od 4 Hs 45 
eM arr ES ini e' a arn a'o es oltea dibca nto ale, tw)riol sin te 48 
SE, PSC OURSSTIONS <p 1 RO AIS AEN TER Rr SSE CE Se 46 
Green Lalt Square Mammoth. . i... ci cecn sds c ec erse cree 10 
Ercey NY inter +24... 2 oO ie SOR BREE SEN Ot aE ee ee ae 94 
Grosse Griine Normand (Lrbse) (Ger.) v. Large Green Nor- 
0 aT IER IE MD A ik A ee Rear Seer ce ee eee 9 
Griine Auvergne (Ger.) v. Laxton’s Supreme...........-. sya 
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Hairs Dwarf Green. Marrow ... 0.5 ve. ~ =) eee Med 
Haw's Dwarf Mammoth?) . is 06 ce 5 vane er 76 
Hamoock. oo 5 IN Oe Se Be aa ee ee 18 — 
Henderson’8 first of AU. 0G ovejews o''aate she 18 
Hooper's Incomparable... 28 0s 1s ine ee 4 
Horsford’s Market Garden i. cc... cece eens \ slalehe end 57 
95S 1) ee 22 
Tmpertal: ove ESE a oe 2 ee ads EE e ae 0 ths gee 45 
Improved: arly Champion soo. 05. 5.6 oes os ee 21 
dobn Balls. p30 Sa Po RS eee te eae ae watchs 59 
Kapuziner Erbse, (Ger.) v. Giant Edible Podded............ 84 
Keentishslnvyictan stars eae bodes ove oes en 39 
King of the Marrows. 20 he os bees 6c od ee 10 
Knight's’ Dwarf. Green Marrow. . 3... 1.2.0 52. 25 76 
Knight's Tall-Green: Matrow so. ...0 0.0.5 se eee Ls | NS ene 
Knight’s Tall Marrow... 00 s08 220% 06 os J LT 
Landret’s Extra Barly 0.6 oo ec ocd eee 18 
Large Black Eyed Morro aeae PPP 1 
Large Blue Linperiah (0082 boo i Lie 45 
Large Green Normandy ..... Sie Saeed ve se card ee en 9 
Large White Hdible Poddeds ose r at ao ny eee: o.oo 39 SOE 
Large White ‘Podded Sugar’ 2: ..s2022 ty taes sr 81 
LOCOS ALR Lie eee eee Pest tslelvets se 49 
Laaton’s Harliest ‘of Au... iss bea es oe oe Dee. a 37 
Lasxton’s Karly Prolific Long Pod.......... cls wets aoe 2 
Laston’s Fallbasket.. ss vor hisne tei. Joe. or 42 
Laxton’s Long: Pod 22%... 02g 5 20 06s 20s © els te 2 
Laxton’s Marvels’... 5.200.002 ese gees «ota 36 
Lcton)s Minimittn, oi oc os ee bo ct Soon oe eee 67 
Lawton’s OMEGG. ik. daisies bates oe ee eee 4 ae 55 
Laxton’s Prolifie Long Pb. Oe 2 
axton’s Superlatives: 2 os2 102 was nares ~ sree seco ele he ea 7 
Laxton s: Supplamters vi. cs. bs: boue vee os ss ee ee 8: 
PASHOTES tS PPEM ECs ti ss.n-e caus aie tae xedawtia wt ee 8 
Laxton’s William the First ...... SEER 41 
Lee ster'8 DeUAC2 Fe Ph Ss eRe Bet ee ey . Ae eee 40 
Leopold Setond! s. 20% 08 ic a 2400 Aas one vs oe err 23 
Liitte: Gems ti oti tele ae Se a oes Rice | 77 
Little -W onder .°., Sis ee he ees. oak oS ee ve SBE 
Maple. is Sos dacs See ktebieth oases so 014 2 otter 97 
Market! Garden. . 3.023.554. 258020%.5%5 4.04 Sag © 57 
Marlborough: ov. oscar iar bae os ci. . ats te ee its 
Me Lea's Advancer..2 ois cs sets vcd. cen eee 14 
McLean's -“bestotvA tls <a. que cteeetass o's we AN 60 
McLean's Biite Peters oes on te ee 69 
McLean’s Dwarf Prolifics. 2. Js. \ ic SO. oe 2 80 
McLean's Pavortie Vion os Laie base eee a 53 
MeoLean’s Little Gem oo ew a hon in ee ee 77 


Michaux de-Ronelle (Fr.) -.c:i05 0.5 said ces) oaks oe 30 
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Michawe de [ollande (¥r.) v. Dwarf Michaux de Hollande .. 
Michaux ordinaire (Fr.) v. Michaux ordinaire de Paris. ..... 
Mienaamrordinaire-de. Paris (Hi). sy. ena eg leave se eae 
Minimum ..... Oley lvneraras re ori" Cpa 8 oars ara ee ee aah ae 
a tts Se OSE Wes Gl se BE Sa & Bile © She oe 
a Ra Spe ca on Stale ahs Hie Rime RSS cheat 3 Cig knee woe. 6's abe 
Til PUDOCUIN cack cts. om. oh vie alan, «hare a aed 6he ¢ EH 0 es bo9ss 
New Improved Dwarf Imperial Re Be oar RRO ROE wg ae 
Dee provicd., LMPeredh. oo... cs oc kc weed bo vies seen dae 
OMe ONDER LI DOTIAL «ow oi we gm dic ee Sint sede tala 
New pats PPM el aks oogsok 2 Siku ace cule ee OR Came eae N 


Rb Ao OL wig v4 be eC AS ols ook ales mek 
Partridge. 0 AEE a ea > See arenas sae Sa a 
Petit pois de Paris (Fr.) v. Pois Michaux ordinaire de Paris. . 
MMs teacher pe beh ita teins bie Shee ee hae eee ee 
Philadelphia Hetra Karly ......0 0.0.0. er eRaAaee ee orl ee 
Pows & grain ride vert (Fr. teveea lp liae yeh sek 2 o.4 Ch cteinare so shee 
Y grain rond vert (Fr.) v. William the First........... 
eecine elt.) ve Blue Imperial occ) jean See 
beurre (Fr.\ v. Edible Podded Butter.................. 
Bisalto @ Expagne (Fr.) v. Giant Edible Podded........ 
bleu & courte tige (Fr.) v. Blue Imperial........... ie 
ee (hr) Vv. Barly Kept. ok as. Le le. Fok 
carré fin (Fr.) v. Pois de Clamart ............ +... 005. 
carré vert (Fr.) v. Large Green Normandy............. 
Ce te Sec eh aie os et ohne coin Win la Soy, of ensue a he 
cosaque (FY.) Sulina Salragee cat eC ls ates 
POUT CTT JeVs A TILCTION fs sas 4 Jo's oo Hck gore dee ett deters 
Beir ery Van WW UGG A UIG: cite - ony Saree oe oun 2 OS Se eS 
@ Alger (Fr.) v. Giant Edible Podded ...... eta ee 
Hani. (iKr,) v. Daniel ’.O) Rourke.) 2.0. Seimei e setee 
@ Awergne (Er.) v. White Sabres... 0... eee ees 
BEM OE ee ears ay ie tanh chy iaxets in’ orn 4 grove elles 
de Knight (Fr.) v. Knight’s Tall Marrow. co. vec scouy 
de la Sainte Catherine (Fr.) v. Michaux ordinaire de 
CSTE ORS RS A as gms ae Pe 
ftequeville (Fr. Vee RU LVE INCU Ose ceiatorehs. fic yie) «cela epee gp Shs 
du Brezil (Fr.) v. Knight’s Tall Marrow ./..........., 
géant sans parchemin (Kr.) Giant Edible Podded....... 
hatif de plainpalais (¥r.) v. Karly Kent .............. 
sae unifiore de Gendebrugge (Fr.) v. Early Kent...... 
eT Aire Ta) Ves UAT LY DALE 02 os old ena wodw's eg athe 
Merveille @ Amérique (Fr.) v. American Wonder....... 
Merveille @ Etampes (Fy.) vy. Etampes Wonder .. ; 
BU TOLUIE OE IL OUCHLCL ce Oa es creas wna oe Rhone is. 8. apg Ses 
Michaux de Hollande (Fr.) v.. Dwarf Michaux de Hol- 
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No. 
Pois Michaux ordinaire (Fr.) v. Michaux ordinaire de Paris.. 29 


Michaux ordinaire de Paris (Fr.)..... ... +. esq ee 29 
nain bishop a longues cosses (Fr.) Bishop’s Long Pod.. 25 
nain de Keroulas (Fr.) v. Very Dwarf Bretagne. We ph 66 
nan hitef (F'r.) v. Early Dwarf’. 2. . 233i 320 64 
nain hitef extra (Fr.) v. Tom Thumb ................ 62 
nain tres hatif a chdssis (Fr.) v. Very Early Dwarf..... 63 
nain vert amperial (Fr.) v. Blue Imperial ............. 45 
Napoleott «an eet ao iene + + ee 76 
prime (Fr.) v. Dwarf Michaux de Hollande............ 24 
ridé de Knight sucré, (Fr.) v. Knight’s Tall Marrow. . LE 

ridé grande vert mammoth (Fr. ‘5 v. Tall Green Mam- 
Moths ose PR re a ols eae ee 10 

ridé nain vert hati (Fr.) v. Knight’s Dwarf Green Mar- 
TOW occ voc ve eh ve wt st stir wale sable ieee ee 76 
ridé tres nain & bordures (Fr.) v. Very Dwarf Wrinkled. 74 
sabre, (Fr.) v. Sword’. oN... its iss age 31 

Sans ‘parchemin tres nain hatif & chassis, (Fr.) v. Very 
Karly” Dwart (8. P32) vu. cs se eggs 93 
serpetté (Fr.) v. White Sabre... . 2.4.) 20. «sae 42 
serpette vert (Fr. ) v. Laxton’s Supreme .......- phe A 8 

vert nain champétre de seconde saison (Fr.) vy. Blue Im- 
perial oo 0525. 5c tienes Wore nates ee 45, 
vert Normande (Fr.) v. Large Green Normandy . oe ee 9 
William (Fr.) v. William thé Hirst!) ihe ea. 41 
Pow perdrva (Er.) v..Maple.. 22-2342... cise Se eee 
Preminm Gem... 2. bl 5.5 eda. ose cys aie 73 
Pride*of; the Market. ¢.. 00 fe. 20 ees «oe ee er 78 
Prince tAlbertec ooo 2 Sou. 2) eae a eosin tace 9g pees pe ee ee 22 
PP RYZOCAI OD 3s. aes one: «is wis leases © dene ster ge ae te te 40 
Prizetaker Green Marrow. vis. os. i ts ese: 40 
UP PUSMON IT PORE ss lias Gate ede ie ee ee SHEE fs - 46 
TGecianem nls. ie sde Means waves ecala esis e She ate ee 18 
Riesen Kapuziner (Lrbse) (Ger.) v. Giant Edible Podded.... 84 
TEU OAM GR ees aioe con ted topo vt 1» ae as as Ve 20-22 
Pan SUT MEE BO aoa eae Os ote ea 40 
Royal Dwarf Marrowfat oi2 oo. aie 3. s this = «ke 3 
Proyal’ Prisstan BlUer . 2.1 aieiecon's a se ¢ ctets +20) ene eae 46 
ISGRE Jos hd sae ee cee Pe es 45, 
Sangster’s No. Le oad SIR ee eee ao kn ac ar 19-21 
Sangaters N0. 1 Lin proved spare eee onc tn «ee Werte: 22 
SGUGSLODOL. ies La veces oe 0 olla la aha empieie tas’ 6 nse 9) ee 19 
Sth he Ler gu oo. igi te 319 ade inp niaie's + «+ a eae er 32 
Stibley’s’ Larst (nds Best 5... e's wees + 4,0 «2 ss 6,2 oe 18 
Standish’ Critervon o.oo iiss as alle sa» 1» oye eae ee 51 
Stratarern on cco s thay ene ay nda pee vig eJe np «gt dn 79 
Strathmore Lev. Wine vic «saa Wake sis'o so wis os ne) a her 10 
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No. 

SNM RY pane so Foxe Ne eles pols wee ees olecic se eee Rae oe 7 
MNP TUDCOTE oes che siege Sais wide Cia vo es olgiecs'anis so Mave ak 19 
munone Long Podded Tom Thumbec...scascetcescevves 62 
ME IE LOL CP aiel0 scotch oe a ope ei ties we ees a Se ean odie ee 20 
PENS. oats ves! oo sic efal since da sis N o's oe so eae Brees 31 
REE ORCULIOTEN arms Sete cle cial oa yy; coy aise fis vives yorntb ao to 21 
RE A OCC CO stale sie ust ee wo oo sy (ae eters aut ue shaw eharee 83. 
Tall Green DOR. An IRE Oe AIS BOO rE 10 
Beemer eave OCCU rs ss ee ce tein b ele ds bine pnciclt gieh | OO 
My eR shes gecesi aids Sia'e lh oa sbeleglertlel dele tiotate 85 
I EES ret ae os oS ole Share ss ge aie S Gey we he a . 838 
EE A ces ese aise pein d ohekel ale ibys) 26d wyelar a dawns 6 
ee Rg a eA Se a a oe RR 11 
ERB oct Shs ocave. dove sia ia les 0 '¥s ¢01e « Wie eee are ee eae’ 58 
I Ne IEG oie, st aleve, cs ota e) ehele ayn Ural nieve elie e's Grol ate he 32 - 
Thorburn’s Extra Karly Market ........004 Pee SAME Rou 18 
PRORUUT S LOPS UNA Best. oc ccs cid ei ense's eR ene cael ore 18 
RPO PREAE LNT) oi oon!» Glovgie’o:6%0 Wolk b> s I Pras w ado, » siete 62 
Lurner’ EC LCUT Oa cet ny Fonte ect eee a etree’ 56 
Turner s Wonderful........ ES et Aone NSA cre tots aleibeters s 58 
Ne ME Wo. ln gts «shel s whe vin bs ao gd siege aca tes 20 
Veitch’s Hirst t Karly KE ACE 5 SE REIS REDS Bet are 19 
RY CL LOT in 0 rely 5 ety fa cpemni's ie See eereen oes clea 3.8 15 
PMA TOLAOTICS 6.4.7, 0 olys ic ciets t's o's 5,00 tle ee eh ee Seis oe 66 
eMC MOUOUTICT. 5 5 5</.fv the alc slo c cisie sie nin f w'sieieite oe en's’ ete 65 
Beretta Y TITUCIOU 6 05g ro ace tiece no nip ciejoreidtonies.syenneled et 74: 
RE BEL ose fea taigicit e/a ace tie « 6) © e\0 o%m-0nee'e.s orb ae 63 
Wer tary wart (Sans parchemin).. 2.0.0... 0.0.0. eee eee cs 93 
eC APOC ICU2 eS OL age Pawn na cede s aset A a 
Se TRS te Se oa swe gps iale, bi os wicca ‘viel atwndts Wl ojavacs cereal 
Weisse friihe Pariser (Lrbse), Ber) v. Michaux ordinaire de 

aR IRR eg tie 8 ia Gl era gies So leva wucttes. a} waite wee ks ol 29 
OU MNE SOUL Loach a oS lated ky 6, we ai kcal ctol biegiale’> Divo wheels «4 3 
Ee omental bs cise ta’: Asin. of eke ne hots Share e G Ge te kT we 42 
NE Bre er PON a aia Cc dW Ye fois), stage sata ¥! Guoh aiatie. wis. ajare wood 49, 
Bd a hol feS 0S alin dase ei ia's) Shores let te aoe eC viethen 31 
IMME el Pe bce Ea} ate! Sieubue @ o afeirie o ahsle he 15. 
OR TC ee a foc dadea clogs (6. aioce siela) ole! «(e) aco ciace, wakes tiaye we 41 
MME eee lee es et I ch ce. «sje! vai/ored “aa i #016) o! dsm) ev dnghere tal») 52 
MTN eee os Sirk sare oSecal ss suels ois cose ¢ wisi'ciain oaeje bets Wi - 4 
Wrinkled Edible Podded as UES Re OIC ee EO 82 
ENO OUI stn chaise soln 014 win es siase otal bveia Tat ear Ree 82 
PREP LOLO Me rwh Sard she ul ceca hanes. bi aledghthe sieieioleei tienes 53 

! SPINACH. 


We planted seeds of seven so-called varieties in the garden April 
26, in rows ten feet long and twenty-one inches apart, one row of 
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each. The soil was prepared as described for onions. We noted 
the following data: | 


: 3 8 
38 GS Seer 
43 26 28 28 
se el el Sl 
Oop A eeee oa 
Ay Bers ae eit 
Kixtra Large Prickly or Winter .........:..... 53 54 100 108 
Extra Large Round Leaved..............-.--- 64 55 80 130 
a ANC Oa: F5.5/ 3/510 Seis Sec Nt Retreats tacit Vee 64 52 80 1380 
Large Dutch (round seed) is: 5e% ss. 2 tse cee 55 52 80 108 
Leng’ Standings hs sss haan: Scene cee 55 66 100 1386 
Savory Leaved (round seed)..............++-. 63 52 99 100 
NATOHAY eset tiy satel ia § PaCEt AY Deca Pee eee 70 52 106 103 


The seeds of all the varieties vegetated in thirteen days from 
planting. ; 

It appears that the Long Standing was, as its name implies, slow- 
est in blooming. This variety seems very well adapted to sprmg 
sowing. 

Ws noted that spinach sown in the fall not only made much larger 
growth than that sown in spring, but that it was later in running in 
seed. 

We had much difficulty in describing the different varieties, as 
the variations are'so great. Although a general difference was ap- 
parent between most of the plantings, we found it next to impossible 
to specify from the appearance of the plants in what this difference 
consisted. 


Eauperiments. 


In order to discover the influence of early and late matured seed 
upon the time of blooming in the resulting crop, we gathered in 
1883 four samples of seed from each of six varieties of spinach. 
- The selections made were 1st. The earliest ripened seed from one 
plant; 2d. The latest ripened seed from the same plant; 3d. The . 
whole yield of seed of the plant that ripened earliest, and 4th. The. 
whole yield of the plant that ripened latest. We planted one row 
of each of the four selections in the garden April 28. 

The results show that the earliest ripened seed on the plant vege- 
tated on the average forty per cent,* while the latest seed from the 
same plant vegetated twenty-two per cent. The plants grown from 
the latest seed bloomed on the average about two days later than 
those from the-earliest seed. ; 

The seed from the earliest ripened plant vegetated on the average 
forty-two per cent, while that from the latest plant vegetated forty 
per cent. The plants grown from the seed of thg latest plant 


* We here consider the seed cases of spinach as individual seeds. 
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bloomed on the average about three days later than those from the 
seed of the earliest plant. 

Our experiments indicate that the earliest ripened seed on a plant 
gives a larger vegetation than the latest, but that the tendency in — 
a the earliest seed is to shorten the period of usefulness of the 
plants. | 

There is much difference in the time of maturity of different 
plants, and of different seeds on the same plant in spinach. We 
noted that the later blossoms very often prove abortive. In the case 
_-of the Long Standing variety, several of the latest plants produced 
no seed, the flowers_all proving abortive. It thus appears that there 
is a limit to the length of time that the blooming of the plants can 
be retarded by selecting the latest seed. 


- MisceLLANEots VEGETABLES, ETC. 


Besides the vegetables already considered we grew several varie- 
ties each of endive, corn salad, cress, and chicory; with thirty spe- 
cies and varieties of the class of plants known to seedsmen a 
“herbs.” We present the statistics gathered upon these plants in 
tabular form for purposes of reference. We have devoted less study 
to these plants than to the more generally known vegetables. 

The plants of all the varieties of corn salad were early attacked 
by a fungus which largely prevented their maturity, and those of 
the cress were nearly destroyed by the flea beetle, in spite of repeated 
preventive applications. The plants of several of the varieties of 
eave were also prevented from complete maturity by a fungus 
attack. 


ENDIVE. 

fl PCN Es emi tel eee 

— 3 o o 

Sat ROBE fope El iene 

ore pai 2 e SS Bis 

2 fi 2fe a0 + | a 

mae SS to Aes aS 

i ey i By 4 
Broad-leaved Batavian............... Baten s, GS LBD ois! 

- Broad-leaved Winter..... PT ee ane 8 54 95 .119. 165 

iver yy nite COurled.c oo faces. eed ols Si - 600.912 ~A10Ls 247 
Rumen nere. iCpus. ..< eis. oo. = os! ols--'s See GOr eT S8- = LOI sae 
Pine Mrled) SUMME.§ Ss. 0 ce wee ores Se 60589-21015 eer ae 
Green Curled.......... SERS LC ee 87-05. Sos a Gee akon 
Green Curled. Ruffec...,.... 0.0.68... 84 Do Sor ale 5D 
Green Curled Winter...........-56- SPDAW 5 fa) vouee ys See fl oo: Senne 
TTP A ULIOG oe. ables v's saree os ee SDSL alo ds TDS 
pcs LATTES a See aie Cosa earn Presateson Ofer tOT 
Louviers Fine Laciniated............. Stopol s 119 
Momeyvery Wine: Ourleds 5 s..s.e.. 8 53° 93. 101 
PEO SLAC CEL OFT, Gos cates Ghee ss Spo 92 > 181 
Very Fine Green Parisian Summer.... 11 53 90 124 
White or Lettuce-leaved............. BESS 998 o 119 
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Corn SALAD. 


First veg- Fit for First Firstripe 
etation in table use bloomin seed in 
_ days in—days. — days. — days. 


Careen AVaDDap i Oere sl. + vo eels 13 67 100 

Green from Htampes..:......... 13 67 92 ee 

Ttaban pcp eee. oS bere 14 67 74. 107 

Large Round-leaved............. 13 67 82 me 

Large Seeded Dutch Round-leaved, 12 OCs eae me. 

etttce-leaved: 4.000. ve tee 12 67 82 107 
CrEss 


First vege. First First ripe 
tation in bloomin seed in 


— days. — days. — days. 
Hroad-leaved*Garden a. +, «sso eae eee 7 ee i re 
Conimon iors lain ah. Gee eee ff 44 113 
Gorléd Garden! 40500), 25) Ae eee eres i 59 112 
wart Extra Kine’ Ciriéde. 9.45 sen ee 7 48 111 
Golden Yellow or Australian........... TS ere. Aras 
Gray Seeded Early Winter or American.. if ie 


CHICORY. 


First vege- First No.of Average 
tation in bloomin roots weight of 


— days. — days. harves'd. roots, oz. 
CODA ON Fy." 2. ties cietelats tees eee 8 86 68 2 
Improved Very Large Leaved..... 8 96 52 1 
Long Rooted Brunswick.......... ESS 61 4 
Large Rooted Brussels or Whitloof. 12 96 36 + 
Large Rooted Madgeburg...... os FER 59 3 
Herzs 
8 A 3 
3 4 3 3 
oa ° a o 2 
fo sf Sf £3 
nA ze | aA aa 
BMIBO So 5s on os een ee 26 17 127) eee 
Basil — Anise Scented........ 22 73 120)” See 
Basil — Bush Green.......... 2 73 127 2S eee 
Basil— Bush Purple......... 22 73 127: 2 eee 
Basil —Onrleds 0s a name 17 73 12%: S > Saees 
Basil — Large Green Sweet... 17 TT 127 
Basil — Large Purple........ 17 73 127° Seg 
Basil — Lettuce Leaved...... 22 73 127 vos See 


Basil —— Prue rise < oat eae 33 92. - ee 


g S 3 3 
‘ aa a 2 
o % © 5, © 
0) eee 28 
PEN ee ela we | 3! 
a = | aie 3 a 
ELS Oo a eeree ae (ahh POI EAs eaves vedi 
Balm — (planted 1883)....... Teh Lyi OM Ora hi ik Lianne 
» Burnet —Garden............ LSHg era ewes tenia ts NS der asa: 
8 EEE ce Je Yea ag: 1 Pata nate eae ese 
Chervil — Curled or Dutch... 17 56 A) Ae ee aa 
SLO), es ts are 22 60 82 102 
Caraway — (planted 1883).... .. May 17 June 24 Aug. 4 
Fennel — Sweet............. 18 86 UU Pernt ke; 
Hennel — Bitter............. 23 86 LO Gage ye see rae 
Horehound — (planted 1883).. .. June 23 Aug. 4 ...... 
Hyssop — (planted 1883)..... .. dune 80 Aug. 4 Aug. 18 
Marjoram — Sweet.......... ya iti 3p Vai ras dete th Ubi tare 
Rue — (planted 1883)........ Fahne. 1624 Sophy La~ s auaees”s 
Sage — Salvia horminum pur- 
NUN ASE CG So 16 56 DOs hie eared 
Sage — Salvia horminum Vio- 
CO DN os) 0/00 sei e sore 16 a Rene Sede Mes iets ka " 
Sage — Salvia Argentea...... EO irene acters RGN ae iy een ectetgs 
Sage — (planted 1883)........ raps Wie. GUNG OO a eee ces 
Sorrel — (planted 1883) ...... .. dune 14 July 15 Aug. 17 
Savory — Summer........... 18 73 LOS.) ican ae 
Thyme — Winter............ BOR Mae SPE 3) Seger ee 
Thyme — French (planted 1883) .. June 5 ........ sa... 


We also grew twenty-four so-called varieties of kale, four of 
kohl rabi, two of Brussels sprouts, and four of Cardoon. The 
Brussels sprouts headed very nicely. The varieties were called Im- 
proved Extra, and Dwarf Improved. 

A plant that attracted considerable attention in the garden was 
the Florence fennel, or Finocchio, Faniculum dulce. (De C.) The 
foliage of. this plant resembles in appearance and taste that of the 
common Sweet fennel, but the base of the petioles which are 
opposite and lap over one another, is very broad and thick, forming 
a flattened, bulb-like expansion, about three inches in its longest 
diameter. This thickened part is the portion used. When boiled, 
it is tender, and has a flavor somewhat like that of celery, though 
more sweet and anise like. It is also sometimes eaten raw as a salad. 

The plant is annual, is readily propagated from seed, and grew 
with much vigor in our garden. tt bloomed early in August, but 
for some reason the flowers all proved abortive. 

We succeeded in growing the Skirret the past season, by starting 
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the seeds in boxes in the hot-bed, and transplanting the plants to the 
garden when of sufficient size. We have made several attempts to 
grow this vegetable by planting in the open ground, but the seeds 
have in every case failed to vegetate. 

Several samples of seed were received at the station from Ten- 
eriffe, from Prof. C. W. Dabney, of North Carolina, obtained 
through Mr. Lopez, U. S. Consul. Some of these failed to grow. 
Of those that vegetated were two varieties of Lentil (Erowm) one 
of Lupine, Lupinus perennis, two varieties of a “ Chicaro,”identi- _ 
fiedas Lathyrus sativus, and another leguminous plant not identified. 
The plants of all were interesting, as ~ being unfamiliar, but none 
seemed to offer promise of being valuable in our climate. 


Synonyms DrErERMINED IN 1883 Anp 1884. 


In our report for 1583, our list of synonyms was erroneously 
printed. We, therefore, repeat the synonyms from that report (p. 
223), adding those determined the past season. The synonyms are 
printed in italics. (?) attached to a synonym indicates that we de- 
sire further verification. } 

Beet, 1883. 

Dark Red Egyptian. (Sib. 1883.) Synonym, Helzpse. hot 
1883) ? 

Norbiton Giant Mangel. (Sib. 1883.) Synonym, Mammoth Long a] 
fred Mangel. (Sib. 1883.) 

Long Red Mangel. (Sib. 1883.) Synonym, Honda Colos- 
sal Long Red Mangel. (Hen. 1883.) 


Cabbage, 1883. 

Schweinfurt. (Sib. 1883.) Beene Largest White Schwein- 
furs. (Ben. 1883.) Schweinfurt Quintal. (Greg. 1883.) 

Quintal Drumhead. (Fer. 1883.) Synonym, Strassburg Quintal. 
(Ben. 1883.) 

Carrot, 1883. 

Early French Scarlet Forcing. (Sib. 1883.) Synonym, Gartier’s 
Red Horn (?) (Ben. 1883.) Extra Early Forcing (grown in 
1882.) 

Carrot, 1884.. 

Danvers. (Fer. 1883.) Synonym, Danver’s Orange Half Long. 
(Lan.) Pag ; 

_ Guerande. (Greg.) Synonym, Guerande Half Long Stump 
Looted. (Vil.) 

Orange Belgian. (Vil.) Synonym, Large Yellow Belgian. 

(Sib. 1883.) 
Celery, 1884. 
Red Giant Solid. (Vil.) Synonym, Hood’s Dae fted. (Hen.) 


Cucumber, 1884. 
Peerless. (Thor.) Synonym, Peerless White Spine. (Greg. 
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West India Gherkin. (Vil.) Synonym, Small Green Pickli : 
Gherkin. (Vil.) TREES Pickling or 


Ligg Plant, 1883. 
Tomato-shaped Red. (Bliss, 1883.) Synonyms, Tomato.formed 
fted (Ben. 1883); Scarlet Chinese. (Thor. 1883). 
Long White China. (Greg. 1883.) Synonym, White Long Chi- 
nese. (Vil. 1883.) 


Lettuce, 1883. 


All. the Year Round. (Sib. 1883.) Synonyms, Satisfaction 
Black Seeded (Sib. 1888) ; Salamander (Hen. 1883). 

Prize Head. (Sib. 1883.) Synonyms, Lerry’s Early Prize Head 
(Fer. 1883) ; American Gathering (Sib. 1883). 

Hardy Green Winter. (Thor. 1883.) Synonym, Hammersmith 
Hardy Green. (Bliss, 1883.) 

Large Princess Head. (Greg. 1888.) Synonym, French Impe- 
rial Head. (Greg. 1888.) 

Curled Simpson. (Batch. 1882.) Synonym, Perpetual. (Bliss, 
1883. 
White Seeded Tennis Ball. (Sib. 1883.) Synonym, Wizte Forcing 
Head. (Thor. 1883.) 

White Cabbage. (Batch. 1882.) Synonym, Large White Stone 
Summer. (Sib. 1883.) 


Lettuce, 1884.) 


Black Seeded Butter. (Hen.) Synonym, Lloomsdale Butter 
Black Seeded. (Lan.) 

Prize Head. (Sib.) Synonym, American Curled. (Vil.) 

Dwarf Green Early (black seed). (Greg.) Synonym, Very 
Karly Dwarf Green. (Vil.) 

Early Curled Simpson. (Vil.) Synonym, J/unson’s Perfection. 
Sib.) : 
Green Paris Cos. (Vil.) Synonym, Landreth’s Heat Resisting 
Cos. (Lan.) 

Hardy Red Winter. (Vil.) Synonym, Red Winter Cabbage. 
(Thors°" | 

N ae (Vil.) Synonyms, Large Saint Angelo (Dam.) ; 
New Giant of Salermo (Dam.) 

White Cabbage. (Batch. 1882.) Synonym Very Large Yellow 
Paresseuse. (Dam.) 

Large Green. (Vil.) Synonym, Large Green Pas-de-Calais. 
(Vil.?) 

Crisp Small Early Frame. (Vil.) Synonym, Crisp Small Harly 
Cutting. (Vil.) 


Muskmelon, 1883. 


Christiana. (Dr. Sturtevant, 1882.) Synonym, Jmproved Orange 
Christiana. (Thor. 1883.) 
[Assem. Doc. No. 33.] 37 
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Muskmelon, 1884. 


Jenny Lind. (Sib. 1883.) Synonym, Jenny Lind Citron. (Lan.) 
Surprise. (Sib. 1883.) Synonym, Wew Surprise. ( ? 1882.) 
Parsnip, 1883. _ 

Long Hollow Crown. (? 1882.) Synonyms, Adboti’s Hollow 
Crown (Sib. 1883); Sutton’s Student (Thor. 1883); Guernsey or 
Cup (Thor., 1883); Carter’s New Maltese (Sib. 1888). 

Turnip Rooted. (Ben. 1883.) Synonyms, Round (Thor. 1883 ; 
Early Round or Turnip (Greg. 1883.). | 

Pea, 1883. 

Cleveland’s First and Best. (Cleve., 1883.) Synonyms, Ferry’s 
First and Best (Fer. 1883); Sibley’s First and Best (Sib. 1883) ; 
Thorburn’s First and Best (Thor. 1882); Henderson’s Lirst of All 
(Hen. 1883); Hancock (Greg. 1884); Philadelphia Extra Early 
(Thor. 1882). 

Blue Imperial. (Thor. 1883.) Synonym, Dwarf Blue Imperial. 
(Sib. 1883.) 

Premium Gem. (Fer. 1883.) Synonym, Carter’s Premium 
Gem (Greg. 1883). 


Pea, 1884. 

Philadelphia Extra Early. (Thor. 1882.) Synonyms, Cleveland’s 
Rural New Yorker (Rural New Yorker); Dexter (Greg.); Lan- 
dreth’s Eatra Early (Lan.); TLhorburn’s Extra Early Market 
(Thor.) ; ceeedland (Lan.) ? 

Express. (Greg.) Synonym, ‘ Vo. 72” (Bliss). 

Dwarf White Marrowfat. (Thor. 1882.) Synonyms, Brown’s 
New Early Dwarf Marrowfat (Greg. 1883); Loyal Dwarf Mar- 
rowfat (Greg. 1883). 

Knight’s Dwarf Green Marrow. (Vil.) Synonym, Haz’s Dwarf 
Green Marrow. (Thor. 1882.) 

Pepper, 1883. 

Large Bell. (? 1882.) Synonyms, Bull ose (2? 1882); Sweet 
Mountain or Mammoth (2 1882). 

Oxheart. (¢ 1882.) Synonym, Wew Oxheart. (Thor. 1883.) 

Tomato-shaped. (? 1882.) Synonyms, Squash (% 1882); Large 
Squash (Thor. 1883). 

Pepper, 1884. 

Spanish Mammoth. (Vil.) Synonym, Ruby Hing. (B. M. & Co.) 

Monstrous. (Vil.) Synonyms, Spanish Mammoth (Vil.) 1; 
Sweet Spanish. (Vil.) 

Ltadish, 1883. 

Scarlet Turnip Rooted. (? 1882.) Synonyms, Larly Scarlet or 
Red Turnip (Sib. 1883); Harly Scarlet Turnip Rooted (Fer. 1883), 
Liadish, 1884. 

Early Deep Scarlet. (Vil.) Synonyms, Harley Round Dark 
Red (Hen.); Deep Scarlet Turnip (Thor.). 
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Early Searlet Turnip. (Vil.) Synonym, arly Scarlet or Red 
Turnyp (Sib. 1888). 

Scarlet Turnip, white-tipped. (Vil.) Synonym, Larly Scarlet 
Turnip, with white tail. (Thor.) 

Golden Yellow Turnip. (Vil.) Synonym, Yellow Summer Tur- 
nup. (Thor.) 

Giant Stuttgart Summer. (Thor.) Synonym, arly White 
Giant Stuttgart. (Vil.) 

Squash, 1883. 


Turban. (Sib. 1883.) Synonyms, Zow’s Premium Hybrid 
(1882) ?; Hssew Hybrid (Sib. 1888) ? 


Squash, 1884. 


New White Pine Apple. (B. M. & Co.) Synonym, Landreth’s 
White Turban. (Lan.) 


| Tomato, 1884. 

Acme. (2? 1882.) Synonym, Hssex Harly Hybrid (Sib. 1883). 

Extra Early Red. (Sib. 1883.) Synonyms, Harly Led Smooth 
(Thor. 1883); arly Round Red Smooth (Greg. 1883). 

Great Chihuahua. (Greg. 1883), Synonym, President Gar- 
field. (Sib. 1883.) . | 

Broad-leaved Dwarf. (Thor. 1883.) Synonym, Keyes’ Early 
“Prolific. (Greg. 1883.) . | 


Tur NUMBER OF VARIETIES TESTED IN THE STATION GARDEN. 


For convenience in reference, and as a matter of interest, we note 
the number of differently named samples of the various garden and 
farm products tested in the Station garden in the years 1883 and 
1884. The list given includes the synonyms, but excludes plantings 
that failed to vegetate : 


1883. 1884. 
PRTRISOS cael’ s e566 ETA ICS donee Se are Webra te fe aa Ais 7 
| SUS MS lt a eer CE Be a oy gar eg 1 R{., 
Peer eee Seeger isc ce stad eiddas estas 1 1 
eee ttt tts sstissiasdiiesasl eia3 t 8 
SE le 3 oes RIS se Ae Pa a ara reas 218 25 
be Pl) Sty) 5) Ae Re aed so 8 1 
LEST OCS URS as a ore a a 5 1 
TeeeeeeeReTGel). 27 6... atk tee eae St ewe eta we 18 19 
Beet (Mangel)..... Deke Se tee Rb S ths BOSS BEA LASS 8 13 
ee Lio Yl oo Sa aL a a are Sa 4 89 
"8, OVE SS Oe i id ey Ora ea Sa a 1 
MES TOM My Aa RAM So ee ASE A LAS VEG SY 1 il 
Oe oir n © fa hehe Po Pa% olan, ee Se bike NY Sy oe 3 10 
Brussels Sprouts. .:. 1.2.20. iso te co% nfo eos 00's en 'v'e 2 
Bet, oi os in vce RL US SOLAN OPA TEE CSS i i 


Cabbage... 05. .ooutgmsarents cies 0 sitet ake a eee en 
Gara ways i... a eee doles oA ps clsle dts eo uteeS tera 
Oard0on 3.15 Se oc gle d+ «os, weil aed Cane enaaenn 


Osterpillars 25. se sieve ates ic whe oinlepoicgel aiee a Renee 
Gan lihOwers’ < vs a sho apa ss acd eb Ves cet sre a et ae 
Gelaride eo es sie cw alt oes eee nih eee 
CGelOr yn iis = ois 0.2) vw esa ne eI oo ee fy 
Ghorvile ies 8 Roa Oe a ee 


@orn (Sweet). tee. se whe oa yoeraceteig ee aie 
Corn, ‘other than Sweet /: 2297245 Sepa 


Oummiing ee Bee as ee Oe ee 


Dills oe he da de ee ee 


Fennel, Bitten olive o:'9 10. sale eee a ele ee ee 
BennéljyFlorence.sis. ls sab Gh wien ealstatle cans ats ee 


Varpawe ei ec 2k etcetera eee 
Marty nig... 5! 5 sla everpeeateietatbe oor oie ee 
Melon CMaisk) 7, 04's atoteneeemy taal’ 09 c/n 
Melon (Vater)? (>. <grecss e etetere tes faucs) rae eae 
Morello ici. be ceeis cette s bis’: ae en ee 
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1883, 1884. 
51 52 
1 1 
1 4 
22 32 
1 1 
22 20 
2 fi 
18° 10 
1 it 
cy 2 
$ 5 
1 3 
2 2 
1 we 
1 1 
1 ee 
1 6 
27 35 
101 96 
LO Ab e6 
5 SoM 6 
22 24 
se iL 
1 ic 
17 e. 
3 15 
he if 
of 1. 
1 iu 
1 A. 
1 tuk 
13 6 
1 1 
1 1 
1 1 
25 24 
3 + 
2 7 
60 110 
By. 2 
“0 ib 
2 a 
39 39 
29 ey 
1 1 
3 ee 
3 1 
1 ue 
36 30 
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1883. 1884. 
MIRE fo ws c'e' ts celal clale tA de OSU LL ee dS 2 1 
CME ea. ele Dic oes weds ECDSA Is SHR TACs 5 2 
Perret Puce ey slaw alditala an idile atera's g 9 3 
MEE reson oe ofoc ort) SWDIL Cts Le Ries obits 68 109 
Bee tel UE OO lee oat, GLA, 1 Ath 
Be Ree Ske 6IS ee oie Ola tag ol eho WL alarela be 21 10 
EN erage ona wcslo. ace Gacuinjs sis, 8 on Hasse dus 3 1 
DRISEEMENEO Cs. oo dae ce ae stag t's REM alne a pale d a Ai 
Me ii. tie vis Paes Cade ek elee we sds bee ws 91 134 
UG DNATA io 0 a 1 2 
(ELI) le ACES Ug Ne OR Be ed a 7 6 
Te Sh RRO eek OPES Se ROR AS Ua 24 59 
Beep AMREE MUA GTIGL eo och 2) oso). c/eel's ov 6j sie vie/s a die 4.0 ee 1 
(00 091 12 a A re Me aCe okie, 6 1 # 
Se for sc aay oie Sate wie cama enete cent 1 1 
et era oor sila esc ie gh a “0/50 Slave) eatin tie vee © 16 fi! 
Peete I Eloy 5 sah ora's ou 0d vile b t,0 0.0 014 5% 1 a 
eM eT sh. afongi aay 4 o'u nese fe biel Sale ah 6 6 1 1 
MER les acal es ole sr cin coc we tele new. ee e's 10 12 
MMMM lit esha aati oe ae a «4 ert cists te. ess Re 1 
EP vOnyemy WAGED... 5. 2). «2's sa, « Silo SAC Ce Ee aoe os 1 
EMTS Foca olor ae' cic gt ocdnee vaso e se ue ees 1 °a 
aa Sa, Gb Vis clei eisla'chs's7a'e ss ie elas ose 8 1 1 
ERE FOC ic Ik aia wc aie e't'e deine horny a oes 1 Ee 
UE Rg). Ash a wie ns o's 0'd cies ait e s.3'ae sie oe nave's “a 1 
SUC Oe “ley eS SS i ee Coa 55 2 
UME E34 5 Sek a ag’ clas pie Rieiel 6+ 66) bles poise oe 1 1 
eRe Ee on! Wis iT oid) eig'eo win eee sales spe p's 016 8 17 
Spinach, New Zealand Leis ES Oe HOSS Saher eee 1 i 
aE IIT hc cl Selslain cp v2 pple wihia po onc sa 'e's 23 20 
aR EMME are h ss S Sie pig c'eeheake phi c'c eo e'ece « oe 1 1 
eM ELENA aoa gic! ics o clols bie sid © w je. selena s aye. « Ht I 
TST Soh A a a er Re Afi RRB ne, ae a 2 
OAC 3 a ee AY Rc AS Seen Hine ee 26 28 
EET eo st crest gio atts 'a'e Searle ath vi o's 6 67 61 
SERRE RN e ce e C nSch ery epity) sa evela’ cho) sible ttl s's'eie sae 42 58 
BN eM eral erat. 3 i shaia ls ss! nars'< pies ore 91s sta ese «0 6's 1) 
RN re Me see oy oe pote Shale t seco > e280 \p elris.e © 1,303 1,216 
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A Test of Varieties. 


We tested in the garden the past season 132 so-called varieties of 
potato, of which eighty-five were tested last season. ‘The remaining 
forty-seven had not been previously grown at the station. 

The soil received a light dressing of stable manure before plow- 
ing, with a moderate application of superphosphate in the drill, just 
before planting. The seed was cut tosingle eyes, and the sections 
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placed a foot apart in shallow drills, three and a half feet apart and 
covered as nearly as practicable three inches deep. The plants when 
sufficiently large were hilled up with the hoe to a moderate height. 
No weeds were permitted to grow among them at any time, and the 
crop was harvested after the tops were dead. 

The cuttings were planted in rows eleven feet long, two rows of 
each variety. Thus there were twenty-two hills of each (with a 
very few exceptions). 

nthe following table, however, the yield is calculated on the 
basis of 100 planted hills. That is to say, the Adirondac, of which 
two rows, each eleven feet long, were planted, would have yielded 
127 pounds of potatoes had there been a row 100 feet long yielding 
at the same rate that the two short rows yielded: 
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It thus appears that Rose’s Invincible gave the largest yield of 
merchantable tubers; President Arthur second, and Nott’s Victor 
third. At the yield noted, the first produced at the rate of a little 
over 290 bushels of merchantable potatoes per acre; the second a 
little over 265 1-2 bushels ; and the third slightly less than 260 bushels. 
In contrast with this the German Red, and Knapp’s Snowbank 
produced no merchantable tubers at all. 

Rose’s Invincible gives also the largest total yield, or a little over 
317 bushels per acre. It appears to.the credit of this new variety 
that it produced but 27 bushels of unmerchantable tubers in a total 
(calculated) yield of 317 bushels. 

A comparison of the yield of potatoes grown in 1883 with that of 
the past season shows a falling off of about thirty-five per cent in the 
latter. We were visited with a severe drought shortly after the plant- 
ing, and a second during August, which may account for the light 
yield of the past season. We find, however, in comparing individual 
varieties, that the differences in yield are very farfrom uniform. 
Despite the smaller average yield of thirty-five per cent, for the 
crop of 1884, several varieties yielded larger in 1884 than in 1883. 


Variations in different Trials with Potatoes. 


In order to illustrate of how little value is a single test of a 
variety of potato, we present the following table giving the results 
of three plantings from the same stock of seed. The first is the 
Station yield of 1883, the second, the Station yield of 1884, and the 
third, the results obtained by Mr. Asher B. Evans, of Lockport, N. 
Y., with station seed. 

All are calculated to the row of one hundred feet. 

It will be observed that certain varieties give their maximum 
yield in each of the three columns. | 


Potato. 

STATION, 1888. StTaTrIon, 1884. Evans, 1884. AVERAGE. 
pS Se Ss pee 9 
2 nih: Pai Maa 
fH GAVES eae pan Bg FO A iar 
se 22 be 22 Gs Sh bs Se 

} nh Si eMseiny ot Runt sieers 
PAGivONdaCs,;.. c+ 6 os 151 187 £00197 19 194. 1013146 
PE LAM cia, fess s+ $4415 Banc25. ~ 26. S38 ab. oe 
American Giant..... 178 208 110 118 140 142 128 154 
Andrus’ White Rose. 75 116 AD SeeGtee cas ws DO LOS 
PABLOMISMGT oc x... 38 %O £0 ipods. 94-5 96.56. ere 
Baker’s Imperial..... 113 166 62 94 117 142 94 134 
Beauty of Hebron... 150 207 65... 85 86: +92 . 101.125 
Big Benefit......... 47 102 59-100... 2 ioee 2) ope bue 
Biase NO. LY... sat 2, om90* 21384 BL. 89.66 ~ 83-69 e102 


BSHSRNO. 50... d's 5s 45 106 57 867%5—COHCisd CDOS 


SS Soe 


Merchant- 
able 


Bliss No. o0e cena 22 
BlissyNOwol eee eae 43 
Bliss Triumph ...... 84. 
Boston Market...... 92 
Breese’s Red........ 118 
Brownell’s Best ..... 88 
Champion of America 104 
Chicago Market..... 104 
OlarkoeN Opp laren ate 134 
Wonqueror sito. seep 103 


Corless’ Matchless... 96 
Crandali’s Seedling .. 145 


DET ANGE co, ss Scat 9 137 
ROTORS site eens cele 8 
IDGNMOLCS sick. Aats =.» Ibu 
Marly Wlectric ir: = esr 63 
Early Gem (Vick’s).. 71 
Early Harvest....... 106 
Early Household .... 37 
Early Mayflower .... 96 
Marlys ioseey ere 79 
arly hoses Sas 71 
Early Snow-flake.... 88 
Karly Sunrise....... 90 
Early Telephone .... 82 
Early Vermont ..... 81 
English Champion... 81 
Hering toot CES 80 
First and Best ...... 73 
Flesh Colored....... 8 
Garnbtiniialie As.wec 84 
Tangs tee etal 161 
GIDBY aa oe ee 158 
Intermediate ....... 65 
Unvinci ble soo. ae 107 
SLIMMER EV ACK 4. 5 tat ve 115 
Jordan Prolific...:.. 39 
SUM DOs ares 72 


Late Beauty of Hebr’n 95 
Long Pink Eye ..... 8 
pte. ihn ea Be Le be C 108 
Magnum Bonum .... 125 
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STATION, 1883. STATION, 1884, Evans, 1884. 
as Car ee 
i 4¢: LS 3 ee 
ge es g2 8S 
Og ee 
53 90, - 35 2 LOD sae 
90 46... 83 Sire 
11 Die) 70 GansG nha 
124 98 198%... Jae 
152 80 92 128 1381 
134 75... 106) ee 
108 49.) {2 “APT eres 
145 63',.°84 75 
170 12) 84.) JT 6s 
142 48 62 98 104 
144 95 - 1165 10Z eS 
hg) 42 63 112 121 
201 60 °109 102 ats 
22 6° 134) eee 
180-10 1382 
85 55 67) «6148 ) S150 
104 71. ViQGst se ae 
142 55 U 67s OLOT eae 
70 QU SAG TAG" eae 
140 70 100 if « 
103 FO 8 
114 89-107 ae 
185 36) 9 Sie” Sia 
1238 95° Lids! (0a 
121 63 “1181 ie eee 
124 83.05 9% a oir 
114 Bo ~ 569» “130 meiao 
117 74 104 124 1338 
96 32 =646 eee 
20 BLAS 
105 42: s 49° : 3, Sa 
224 938 115° 144.166 
206 65° < 77 124 ae 
86 60-° 03 2 ae 
159 GL eG 
160 95 106 
rel 5G Watectets 
119 47,365" 15 
124 a 6 1438 146 
143+. 106 141° -180 “50 
27 9° 3500 Sle 
178 OT > TG dA el ee 
68 119 


142 


[ AssEMBLY 


Merchants 
able 


AVERAGE. 
ao 


Total 
yield. 


ie 
ite) 


71 
92 
118 
123 
107 125 
84 120 
90 102 
84 115 
107 123 
83 103 
94 125 
1005 ue. 
100 140 


Co ~I D> 
V1 Sr mae) 


111 156 
84 101 
71 1038 
90 108 
387 57 
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STATION, 1883. STATION, 1884, Evans, 1884, AVERAGE. 


po ee 


. "op arhrer iam aaee a Mame med roract wear Perey Niemen TT Se 

fey) (Oeste 

, Ss 3m se 5m ae o> oe cia 
Mammoth Pearl..... 115 160 Fd lo ASAT A bones aint el bd? 
ANN AGAIE Ss ws di tar Sates Mere ok 2c 1 Oe: | All loess 
Marvel of Beanty.... 84 184 79 104 LU a ay fu 6 
Mountain Rose...... Deon. Ao nau 66 82 195475 65 
New Champion ..... 130 160 86 100°> 837° 86 ~100 115 
New England Beauty. 149 170 GON Oe Oia Goon O1 708 
Oneida Peachblow... 110 165 Estee a hs Nena Seana OOD Bud Be! 
Pennsylvania Belle .. 151 175 Ue Daa Nie BAIR EGE E” 
Pride of America.... 56 91 AGN cd A) area te leaneye als tye 
Red Elephant....... age eO Deol tec Air le Ge LOU 
Rochester Favorite... 141 169 112 124 147 150 188 148 
Rocky Mountain Rose 88 124 106 137 ... ... 9% 182 
hopers No. 4.0.5... 154 204 938 107 1382 144 98 152 
Beopeme NO. f.. 0... terol AG el 29 LO8o SE Pe 
Rose’s New Seedling. 438 88 SO Lomatiees 28 te As Oded bile 
ROO VENT ORT eos. 5... 129 169 129 142 104 122 121 145 
PPT OEE iss sais es 5 « 162 -193 Gbamel lm LOG LOOT) based 
enratoisht 2... 3’, .:.'. 154 180 109 140° 171 4175 145 165 
Peano atrick -....... EAS ee Oona ee LOO ie od Cues, SPO Ae 
Scottish Champion... 36 75 DUD Stee eet eg Oe 
Bordmemme.baldridce 80.94... 62- 66. 41 80 
meer hed -.......- 96 1381 AOE DO ae. . cle Uae 
mrommermpecrialy. 64 (lb 947 0. es 116° 126... 94-110 
Tennessee .........- TIO 2162> 116 144 195-1383 AGIA 
vee urple... ..:.,. 65 106 805.00 91 98s. 64.5095 
Vermont Champion. 47 58 DS Sie OL: 6 Ue A he 
WitkeasETIZG... 6. 6. 92 1382: 1138 145 124 1382 110 1387 
Wall’s Orange...... 133 151 ioe eli ae eee LOU 
White Elephant..... 148 190 96 132 154 162 133 161 
Weobitey star: .~ . a). J LD | 20%. abe MANE SRN git eli Oat eel fai 34: 
White Whipple..... 189 223 Gor (OMe LIS oll On 123. 1a 
Willey’s No. 10..... 96 114 eee ba eee ee DO 


Fperiments with Tubers taken from Productwe and Un-produc- 
tive Hilts. 


It is a well asserted fact that almost all varieties of the potato 
rapidly degenerate in productiveness when grown under farm con- 
ditions. It has been suggested that possibly this decrease in pro- 
lificacy may be due, at least in a degree, to the fact that the major- 
ity of farmers are almost entirely careless in the matter of the 
selection of seed. 

With the view of gathering evidence upon this subject, we se- 
lected in the fall of 1883, the most productive hill, and the least 
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productive hill respectively from ten of the varieties of potato in the 
Station garden. 

On the 8th of May last, the largest and the smallest tuber respec- 
tively, from each of these selected hills were cut to single eyes, and 
planted in the garden, under the conditions noted for the list of 
varieties ; the cuttings of each tuber forming a short row by them- 
selves. Thus, there were four short rows of each of the ten varieties ; 
viz., the first containing the cuttings of the largest tuber of the largest 
hill; the second, those of the smallest tuber of the largest hill; the 
third, those of the largest tuber of the smallest hill; and the 
fourth, those of the smallest tuber of the smallest hill. 

The cultivation observed was the same as that already described 
for the list of varieties. When the tops were dead, the rows were 
dug, and the yield of merchantable and unmerchantable potatoes in 
each carefully weighed. ' 

In order to avoid confusion in the use of terms, we will designate 
the tubers taken from the largest hill of each variety as A, and those 
from the smallest hill, as B, respectively. 

We present the results obtained in tabular form, giving the num- 
ber of eyes that vegetated from each tuber, and the yield of mer- 
chantable and unmerchantable tubers calculated per eye, in ounces 
as follows. 


Porato. 
Yield. 
PERE SEER St 
Un- 
No. of No. Merchant- merchant- Total 
eyes vege- able tubers able tubers yield per 
planted. tated. per eye, oz, per eye, oz, eye, oz. 


Adirondack: 
A — Largest tuber..... 7 7 14.68 1.82 16 50 
— Smallest tuber..., 6 6 . 10.67 2.08: PAB 
B — Largest tuber..... 8 8 10.22 3.5 13.72 
— Smallest tuber. .. 5 4 - 11.25 3.44 14.69 
Beauty of Hebron : 
A — Largest tuber..... 9 9 10.00 3.838 13.83 
—Smallest tuber.... 8 (rie ON 4.07 16.86 
B —Largest tuber..... 11 11 1.12 7 58308 Saat 
—Smallest tuber.... 4 4 9.44 3.12) 2a 
Conqueror : 
A — Largest tuber..... 8 G1 SG 1.51 16.53 
— Smallest tuber.... 6. 75 .10.40- 9et 12.50 
B — Largest tuber..... 10 5 9.00 0.9 9.90 
— Smallest tuber.... 3 3 4.33 2.33 6.66 
Crandall’s Seedling : 
A — Largest tuber..... 11 11 8.95 2.384 11.29 
—Smallest tuber.... 9 9 10.33 1. 267) ot eee 
B — Largest tuber..... 11 10 11.67 2.47 14.14 
—Smallest tuber.... 7 ‘i 9.68 1.86 11.04 
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Un- 
No. of No. Merchant- merchant- Total 
eyes vege- able tubers able tubers yield per 
planted, tated. pereye,oz. per eye, oz. eye, Oz. 


Defiance; | | 
A — Largest tuber..... 11 11 14.91 6.00 20.91 
—Smallest tuber.... 38 3 9.25 4.83 14.08 
B — Largest tuber.... 9 9 14.39 4.14 18.53 
—Smallest tuber.... 38 2 4.25 fag ea ss 
Early Mayflower : 
A —Largest tuber..... 11 11 8.70 S29 es) L009 
— Smallest tuber.... 10 10 8.68 4.8 13.48 
B — Largest tuber..... 8 8 8.72 4.56 18.28 
— Smallest tuber.... - 8 8 5.37 4.37 9.74 
Early Sunrise: 
A = Largest tuber..... 11. 11° 17.55 2.18 19.738 
— Smallest tuber.... 7 TMoplosle 8.14 16.28 
B — Largest tuber..... 8 6 8.21 1.83 10.04 
— Smallest tuber.... 4 3 4.42 4,49 8.84 
English Champion: 
A — Largest tuber..... 11 11 18.41 6.04 19.05 
—Smallest tuber.... 8 Brera O0789 8.91 14.10 
B — Only tuber....... Toes, 9.33 5.29 14.62 
fura Blush : 
A —Largest tuber..... 11 11 18.59 3.64 22.23 
—Smallest tuber.... 10 10 15.45 SafO8s “bole 
B — Largest tuber..... Pe it LOL oG 38.82 19.68 
— Smallest tuber.... 10 10 8.40 4.25 12 65 
Walls Orange : 
A — Largest tuber..... 10 10 12.12 ZO ay C6 
— Smallest tuber.... 9 9 8.83 2.42 11.25 
B — Largest tuber..... 1B Saye 8.83 2.68: cllipot 
—Smallest tuber.... 7 t 8.25 3.48 11.68 


In order to bring out more clearly the lessons suggested by these 
figures, we present them in other aspects. | 
Although being of different varieties, and not different plantings 
of the same variety, these plantings cannot in a strict sense be con- 
sidered as duplicate experiments, yet such a treatment of them is 

not improper. 

Calculating the yield per hundred eyes, and arranging the varieties 
in order of merchantable yield, omitting the English Champion, 
which is not entirely comparable, we have: 
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A— Largest hill. B— Smallest hill. 


—_— 
Largest tuber. Smallest tuber. Largest tuber. Smallest tuber. 
Merch. Total Merch. Total. Merch. ‘Total. Merch. Total. 


Rural Blush........116 “1388 96 119 - 102 “123s ae 
Early Sunrise..... 109 123 82 102 51 625752 eae 


a See 
—— 








Gongqueror..e 94 103 65 78 56° 625 oi eae 
Defiance: 4... «. 93°) 130. ab Ger eoe 90 116 26 72 
‘Adinonditie., .vesdL,  LOSceeeieee te 64 86 TO" “Od 


Walls Oranve...02- 15. D2) oo. 10 55: “(2 aaa 
Beauty of Hebron. 62 86 80 105 48° 13 BRIS 
Crandall’sSeedling 57 71 64 172 13 (88 “SG 
Early Mayflower... 54 106 54 84 54.0«83— ACO 


—— es 


83.4 106 69 88 66 85 45 °69 


It appears that in the yields from the largest tubers the weight of 
_the merchantable potatoes from A surpasses that from B in seven 
cases out of the nine; and that in the smallest tubers, the weight of 
the merchantable potatoes from A surpasses that from B in -eight 
cases out of nine. 

It appears also that the weight of merchantable potatoes from the 
smallest tuber of A surpasses that from the largest tuber of B in 
four cases, with two cases of equal yield. 

In the average, it appears : 

first. That both the merchantable and the total yields from the 
A exceed those from B. 

Second. That the product of the largest tuber from A exceeds that 
of the largest tuber from B, both in the merchantable and total yield. 

Third. That the product of the smallest tuber from A exceeds 
that of the smallest tuber from B, both in merchantable and total 
yield. 

fourth. That the product of the smallest tuber from A exceeds 
that of the largest tuber from B, both in merchantable and total 
yield. é 

fifth. That the largest tubers yielded more than the smallest ones. 

The differences in yield appear very clearly when we arrange the 
figures in order of their magnitude. ‘Thus, comparing the totals of 
the largest and the smallest tubers separately, we have: 











Largest tuber. Smallest tuber. 
Of largest hill. Of smallest hill. Of largest hill. Of smallest hill. 

138 123 119 91 

130 116 105 79 

123 88 102 79 

106 SOs 88 73 
103 83 84 72 
103 73 79 69 

92 72 78 61 

86 62 72 55 


71 62 70 42 
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The question may arise whesher the smaller size of the cuttings 
from the smaller tubers may not account for the differences in yield. 
The smallest tubers planted in A, however, did not exceed in size 
the smallest tubers in B. Hence the results seem to indicate that 
the tubers of A possessed more inherent vigor than those of B. We 
have material for further experiments in this direction the coming 
season. 

While we cannot regard a single experiment in this line as in any 
sense conclusive, the evidence seems so clearly in favor of using only 
tubers from the more productive hills of potato for seed, that we 

‘commend the subject to the consideration of potato growers who are 

inclined to make experiments. It would involve little extra labor 
in digging potatoes by hand to deposit the tubers from each hill by 
themselves, when a sufficient number of tubers to supply seed for 
the coming year could be easily gathered from the more productive 
hills. 


The Decaying of Potatoes. 


The potato disease did not appear at the Station the past season. 

The tubers deposited in the cellar in the fall of 1883, which were 
infested with the disease when dug, continued to decay during the 
winter. 

Lime has sometimes been recommended as a preventive of the 
potato rot. In order to test its efficacy, we filled two barrels with 
sound White Star potatoes, in the fall of 1883, in one of which we 
sprifikled air-slacked lime, as the tubers were put in, in suflicient 
quantity to whiten them. 

On April 3rd the potatoes in both barrels were examined. The 
one treated with the lime contained sixty-eight decayed tubers, while 
the other contained but fifty-two. It thus appears that in this 
experiment the lime exerted no beneficial influence. 


Roor W AsHINGS. 


Strange to say the distribution of the roots of plants in the soil is 
a subject that has received comparatively little attention from agri- 
culturists. It would seem that before we can give an intelligent 
opinion as to the best system of cultivation to be observed, or the best 
method of applying fertilizers for any crop, we should know some- 
thing of the character of the roots that sustain the plants, and the 
position that these occupy in the soil. If the fibrous roots through 
which the plant receives its nourishment grow very near the surface, 
it is certain that any but the most shallow cultivation must lacerate 
these to a great extent. If on the other hand the fibrous roots 
chiefly lie deeper than the ordinary plow reaches, it may be advisa- 
ble, in preparing the soil for such crops, to plow deeper than we 
usually do, and thus mellow and fertilize the soil at the point where 
the roots can be more directly benefited by culture and fertility. 

The subject of the distribution of roots suggests questions that 
are as yet unanswered. How far do varying soils, seasons and cli- 
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mates influence the position or extent of the roots of plants? It 
may be that the results reached in the heavy clay soil of the station 
garden do not apply at all in a mucky or sandy soil. It may be that 
the results obtained here in a dry season would be quite different 
from those obtained in a wet one. It may be that the results se- 
cured in two entirely similar soils would be quite different if the 
climate of the two were widely different. 

Does fertility or temperature have the greater influence in - deter- 
mining the position of the roots? If the former, then fertilizing 
the surface tends to entice the roots upward. Ii the latter, then 
fertilizing can be of benefit only so far as it reaches the feeding 
ground of the roots. It follows also that if the position of the root 
is determined by the temperature of the soil, that the roots of the 
same plant would lie deeper in a tropical than a temperate climate ; 
_and hence the same methods of culture would not apply equally well 
to both. Perhaps heredity exerts a stronger influence than either 
temperature or fertility. Of course the observations made the past 
season in the station garden concerning the distribution of roots, 
furnish us no’data by which we are enabled to fully answer these 
questions. It is only preliminary work in what seems to be a most 
important and fertile field. 

With the view of examining the root systems of our garden 
plants, we planted last spring, seeds of one or more varieties of most 
of the different vegetables, near the hydrants inthe garden. by re- 
moving a part of the earth on one side of a plant of which we de- 
sired to examine the roots, and attaching a hose to one of the hy- 
drants, we were able to wash out the roots easily and rapidly. In 
some cases, however, the tenacious character of the soil rendered it 
difficult or ‘impossible to trace the finest roots to their termination. 
We should state here that the soil on which these vegetables were 
grown is a clay loam to the depth of six to ten inches, below which 
is a tenacious sub-soil of gravelly clay. 


THE Pra. 


July 25 we examined the roots of a plant of British Queen pea, 
of which the pods were just past the marketable stage. The plant 
was about four and a half feet high. The tap root extended nearly 
perpendicularly downward to the depth of thirty-nine inches. Be- 
low this it was too delicate to trace. Branches separated from the 
tap root throughout its length. ‘These were most numerous between 
four and eight inches in depth, where they seemed to nearly fill the 
soil for a distance of about eight inches on either side. We traced 
a single branch root a distance of eighteen inches from the tap root. 
The majority of the branches appeared to extend little farther than 
afoot. They gradually became shorter as the depth increased, but 
were four to six inches long at a depth of thirty inches. Sometimes 
the branches curved upward after leaving the tap root. The latter 
tor a depth of six inches below the surface was clothed with clusters 
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of a peculiar tubercular growth. This sometimes appeared upon 
the branches also, but never far from the tap root. We have fre- 
- quently noticed this tubercular growth upon pea roots at other times, 
though we have very rarely seen it mentioned. Two German writ- 
ers speak of it, one ascribing it to a fungus growth, and the other 
to bacteria. The subject is evidently little understood. 

July 9 we examined the roots of a plant of American Wonder 
pea, of which the stem was six inches tall, with the pods just past 
the marketable stage. The roots extended almost exclusively down- 
ward, the tap root extending toa depth of thirty inches, with no 
branches extending more than four inches from it. It thus appears 
that the pea, like the clover, alfalfa and some other of the Legum- 
inosae, is a deep rooting plant. We should expect, therefore, that 
where the straw is returned to the soil, peas would prove beneficial 
rather than exhaustive. The deeply penetrating roots doubtless 
draw much of their nourishment from a considerable depth, and 
hence would tend to enrich the surface. As the roots extend hori- 
zontally so short a distance, no objection appears for planting the 
rows of garden peas as near together as convenience in gathering 
will permit, provided that in the taller varieties the rows extend 
north and south so that the sun has opportunity to shine between 
them. 

The deep-rooting character of the pea plant may explain the slight 
infiuence that fertilizers seem to have upon it, as we noted in de- 
tailing our experiments upon this vegetable. 

It appears that while the root system of the Dwarf American 
Wonder pea is less extensive than that of the tall British Queen, 
yet the diminution of the extent of the roots in the former is by no 
means in proportion to that of the stem. 


LETTUCE. 


The roots of lettuce also run chiefly downward. July 9, we ex- 

amined the roots of a plant of the Crisp Small Early Frame variety. 
The flower stalk had then commenced to form, being about six inches 
high. The tap root extended downward to the depth of more than 
twenty-five inches. Fibrous roots started out from this just below 
the surface of the ground, sloping downward at an angle of about 
forty-five degrees, but we were unable to trace these more than a foot 
. from the tap root. The greater part of the fibrous roots lay with- 
in eighteen inches of the surface, and six inches on either side of the 
tap root. 
_ We thus see that the roots of the lettuce plant at this stage of 
growth extend downward four times as far as the stem rises upward ; 
although this proportion is doubtless very much changed after the 
flower stalk is fully formed. It appears also, that for the full de- 
velopmont of the roots, the rows of lettuce should not be less than 
two feet apart. It is evident that where the plants are crowded in 
the bed, as we sometimes see lettuce grown, the root system must 
be correspondiugly dwarfed. 
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ENDIVE. 


The endive is also a deep-rooting plant. July 28, we examined 
the roots of a plant of the Broad Leaved Batavian variety that was 
forming the flower stalk. One of the leading roots, of which there 
were several, was traced to a depth of three feet, when it became 
too delicate to follow. The branches extend downward at an angle 
of about forty-five degrees, sending out fibers which grow mostly 
upward. We traced one of the longer branches a distance of eight- 
teen inches, when its delicacy prevented following it further. Few 
of the fibers reached nearer the surface than six inches. The prin- 
cipal part of the fibrous roots lay between six and eighteen inches 
deep. 

it appears that the root system of endive is somewhat more ex- 
tensive than that of lettuce, and consequently the plants would seem 
to require more room. It would seem also that both these plants 
must act somewhat like the clover and pea, in recompensing to a 
certain degree their draft upon the soil, by bringing a part of their 
sustenance from a considerable depth. 


SPINACH. 


The root system of spinach is less extensive than that of endive, 
and does not extend so deeply into the soil. July 28 we examined 
the roots of a plant of the Prickly or Winter variety. The deepest 
growing root extended about two feet downward, and the longest 
horizontai roots reached about eighteeen inches. The feeding roots 
seemed chiefly to lie at a depth of about six inches, though many 
fibrous roots rose upward to within two inches of the surface. 

The root was a thickened tap root to the depth of four inches, 
below which, it divided into many branches of varying length and 
thickness. 

It thus appears that the roots of spinach feed largely in the cul- 
tivated soil near the surface, which may account for the fact that it 
responds so freely to high manuring. As the roots extend a foot 
and a half on either side, it is obvious that the rows should not be 
closely crowded. 


ASPARAGUS. 


We are especially interested in examining the root system of 
asparagus, because the growers of this vegetable in the vicinity of 
Paris, who are notoriously successful, maintain that the roots of 
asparagus do not run deep where they have abundance of nourish- 
ment near the surface, and consequently that the custom so common 
in this country of trenching the soil for this crop is a useless waste 
of labor and expense. fortunately for our present purpose, in the 
spring of 1882, we set out a bed of asparagus plants, in one half of 
which we trenched the soil to a depth of eighteen inches, putting in 
a liberal quantity of stable manure. The other half of the bed, also 
well fertilized, was simply forked to the depth of about six inches. 
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July 10 we washed out the roots of a plant on the trenched, and 
also on the untrenched part of the bed. The variety was Moore’s 
Cross-Bred. We find that in the asparagus and onion, two plants 
that belong to the same natural order, the root system is not unlike 
in kind, and in these two plants, it is decidedly different from that 
of any other garden plant that we have examined. This difference 
is to be expected when we remember that these plants belong to the 
botanical division. ndogens or inside growers, while almost all our 
other garden plants belong to the division Hzxogens, or outside 
growers. 

The asparagus has no tap root, but instead, many long, rather thick, 
cylindrical roots that unite in a crown at the base of the stem, form- 
ing a densely matted root-stock. The longest. of these cylindrical 
roots penetrated the soil toa depth of more than two feet, and 
others extended horizontally an equal distance. The roots seemed 
never to branch after leaving the crown, though they put out some 
short fibers. The latter were very few however, in proportion to 
the main roots. These were about one-fourth inch in diameter, and 
scarcely tapered except at the extremities, where they were bluntly 
pointed. The points reminded us somewhat of the terminus of an 
underground stem of quack grass, or the shoots of raspberry stems, 
when about to take root. : 

The new roots appeared growing out above the old ones, and at 
the base of the embryo shoots, that are to form the stems for next 
season. ‘These were shorter and more nearly white than the older 
ones, and like the latter, had fibrous roots. The roots formed the 
previous year appeared to have made an additional growth from 
their extremities the past summer. At least a part of them were 
more nearly white, aud more tender towards the extremity, than 
near the crown, while those toward the base of the crown, which 
were presumably formed earlier, were of uniform brownish color 
throughout. The original roots of the plants seemed to be mostly 
alive though they were very much crowded by those later formed. 
The greater part of the feeding ground of the roots seemed to be 
within fifteen inches of the surtface, though many roots extended 
below this. 

Strange to say, no difference appeared either in the amount or 
distribution of the roots where the soil was trenched, and where not 
trenched at the time of setting the plants. 

The very extensive root system of the asparagus plant clearly 
shows the folly of crowding the plants in the bed. The plantation 
from which the plants were examined was not at the time three years 
old, yet the roots penetrated beneath an area five feet in diameter. 
It would seem that the plants should not be set less than three feet 
apart each way, though we have rarely seen plants of asparagus set 
at such great distances. It is well known that this crop demands 
manure in immense quantities for its best development as ordinarily 
grown, a fact which is easily explained when we consider how much 
the roots must be crowded in the soil. 
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The new roots, growing out above the old ones, makes it appear 
that the method commonly practiced in France of setting the plants 
in trenches may be based upon scientific principles. The asparagus 
growers about Paris set their young plants in furrows, gradually 
drawing the soil to them year by year until at length the rows occupy 
a ridge in place of a furrow. 


ONION. 


In the onion the root system is by no means extensive, but it is 
very much concentrated. The roots seem to take complete possess- 
ion of the soil beneath a circle about eight inches in diameter, for a 
depth of about ten inches. Ina sample of the Blood Red variety 
examined September 15, very few roots penetrated beyond these 
limits. An occasional one was traced horizontally a distance of ten 
inches from the bulb. The roots of the onion, like those of asparagus, 
do not branch, in the strict sense of the word, though they give rise 
to many short fibers. In the sample examined, the fibers were 
invariably simple, that is they never sub-divided. . 

The concentrated root system of the onion explains the fact 
that it develops to perfection only in highly fertile soil, and that the 
bulbs may be grown very close together. In no other vegetable 
that we have examined, does the root system occupy so little space, 
and no other vegetables with which we are acquainted endure crowd- 
ing so well as the onion, and the other plants of the onion tribe. 


RapisuH. 


July 9 we examined the roots of a plant of the Gray Summer Tur- 
nip radish, and also one of the London Particular Long Scarlet 
variety. The roots of both penetrated the soil a distance of two 
feet, while the branches extended on- either side more than twenty- 
one inches, mingling with those from adjoining rows. The tap 
root did not begin to branch much until some distance below the 
edible part. The branches at first were few in number, usually but 
two or three at the tap root. These extended nearly horizontally, 
and ramified towards their extremities into many fibrous roots. The 
-greater part of the feeding roots lay in the upper eight inches of 
the soil. 

Though the edible roots of these two varieties are quite different in 
form, their rooting habits show no difference. We seethat the rad- 
ish is a rather shallow rooting plant, and that its roots extend hori- 
zontally for a considerable distance. It is evident, therefore, that 
unless the soil contains abundant available plant food, the rows 
should not be planted as closely as the small size of the edible root 
might suggest ; also, that stirring the soil deeply between the rows, 
as the plants advance toward maturity, must latcerate the fibrous — 
roots. ; 
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Brrr, 


On September 16 we examined the roots of a plant of the Extra 
Long Dark Blood beet. The main root was smooth and symmetri- 
cal to the depth of eight inches, below which it divided into several 
branches, which were quite thick at first, but rapidly tapered to the 
size of a stalk of timothy grass, tapering gradually thereafter until 
they become fibrous roots. One of the longer ones extended two 
feet downward, while horizontal branches, which were mostly shal- 
low in the soil, extended a distance of two and a half feet. The 
small fibrous roots seen on the surface of beet roots after they are 
pulled scem to have very little office, as they penetrate the soil 
scarcely half an inch. ‘The feeding roots chiefly proceed from the 
tap root, below the thickened portion. Fibrous roots from the. 
branches often extend upward apparently to the surface of the 
ground. | | 

The root system of the Kclipse beet, which is a turnip-rooted 
variety, growing largely above ground, is precisely similar in kind 
but slightly less extensive. We traced the roots downward about 
twenty-two inches, and horizontally a distance otf two feet. 

We thus see that the beet plant draws its nourishment from an 
area of twelve to twenty square feet, and hence it is evident that 
where size of root is desired, the plants must be given plenty of room. 


Swiss CHARD. 


_ The root system of the Swiss Chard is decidedly more extensive 
than that of the garden beet. On September 16 we traced a branch 
from a plant of Beck’s Sea Kail Chard, horizontally, a distance of 
three and a half feet, and the tap root, at the depth of two feet, was 
of the thickness of a wheat straw. The tap root and larger branches 
were thick and fleshy near the surface, the former regularly taper- 
ing as it extended downward, giving rise to branches on all sides. 
Some of the latter were three-fourths of an inch in diameter, the 
larger ones starting about four inches below the surface. Fibrous 
roots were numerous in the upper layers of the soil. | 
The chard is a plant of the beet family in which the foliage in- 
stead of the root has been developed through selection. It is inter- 
esting to observe that with a decided increase of foliage over the 
common garden beet, we have a corresponding extension of roots. 


PARSNIP. 


In the parsnip the tap root is very long, and tapers very slowly 
after the first fewinches in depth. Ina plant of the Long Hollow 
Crown variety, examined September 17, we traced the tap root 
downward a distance of-thirty inches, beyond which it was too deli- 
eate to follow. Branches leave the tap root throughout its length, 
many starting out below the clay line. One of these, at a depth of 
two feet, we followed a distance of seven inches through very stiff 
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clay. The fibrous roots in the upper layers of the soil are numerous 
but short, the longest ones appearing to extend but about fourteen 
inches from the main root. Considering the proportion of the roots 
that lie deep in the soil, the parsnip-is a-deep-rooting plant, 


CARROT. 


The root system of the carrot, as compared with that of the beet, 
is very small. September 16 we examined the roots of a plant each 
of the French Forcing and Long Red Altrincham varieties. Of 
both the tap root was small and soon tapered into a filament. We 
traced it downward sixteen inches, at which depth it was too deli- 
cate to follow further. The horizontal roots apparently extended 
little more than a foot. The fibrous roots chiefly proceeded from 
the tap root, though a few started from near the base of the thick- 
ened part. These extended both deep and shallow, some rising 
nearly or quite to the surface, while others apparently penetrated as 
deeply as did the tap root. 

It would appeai from the slight extent of the horizontal roots in 
the parsnip and carrot, that these would prosper under closer plant- 
ing than the beet can endure, though we believe it is usually recom- 
mended to plant the three at about the same distances. 

The beet and carrot are biennials, forming their thickened roots 
the first season, and flowering and producing seed the second. In 
order to compare the roots of these plants in the first and second 
_ season of their growth, we examined, on September 17, the roots of 
a plant of each, that was set out in the spring to produce seed. The 
beet in this case was of the Early Bassano variety, and the carrot of 
the Long Orange. As the varieties were not identical with those 
examined of the first year’s growth, the two may not be strictly 
comparable. We note, however, that the leading roots in the plants 
of the second year’s growth extended quite as far as those in the 
first. The fibrous roots, however, appeared less numerous. They 
were certainly so in the beet. In the plants grown directly from 
seed, numerous fibres left the horizontal leaders and extended up- 
ward to the surface of the ground. Nothing of this kind appeared 
in the plants of the second year’s growth. 

The lower roots of the carrot were developed to a greater extent 
in plants of the second year’s growth than from those grown di- 
rectly from seed. 

How much of the stored material in thickened roots, like the beet: 
and carrot, is used in the production of seed is an interesting ques- 
tion. We observed that the roots that had supported the flower 
stem until the seed had formed and ripened, were not materially 
different in appearance from others at the end of the first season’s 
growth. A cross section of the root was entirely sound, and exhib- 
ited the concentric rings, as in the first season’s growth. To give 
an indication of the amount of nourishment that had been consumed 
in forming the crop of seed, we tested the amount of sugar in a root 
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of Bassano beet that had produced a crop of seed, and one of the 
same variety at the end of the first year’sgrowth. The former con- 
tained five and three-tenths per cent of sugar ; the latter very nearly 
seven per cent, showing a difference in sugar content of about one 
and seven-tenths per cent. 


MuUSsKMELON. 


September 17 we examined the roots of a plant of the Oblong 
Netted Muskmelon. The plant had not made a very vigorous 
growth. The roots were for the most part very shallow in the soil, 
though we traced a single one to the depth of sixteen inches. The 
main roots extended horizontally, and at a depth of three to five 
inches below the surface. We traced one of these a distance of three 
feet, which was as far as the longest stem reached. Short fibrous 
roots are, however, quite numerous at a depth of eight or ten inches. 

It thus appears that the muskmelon is a shallow rooting plant, 
but that its roots draw nourishment from a large area. This would 
seem to show that the method, so often practiced, of applying all the 
manure intended for this crop immediately beneath the hill, is not 


. founded upon good judgment. Active manure in the hill may be 


very valuable as a stimulant to the young plants, but as the chief 
feeding ground of the roots is not beneath the hill, it would seem 
that a portion at least of the fertilizer should be applied for the 
benefit of those far reaching roots that develop at the time the fruit 
is forming and maturing. 


CABBAGE. 


The root system of the cabbage is of the same kind as that of the 
cauliflower which we described in our last report, except that in the 
Sample examined it was less extensive. On September 15 we 
washed out the rvots of a finely headed plant of Very Early Etam- 
pes cabbage. The tap root extended to the depth of twenty inches, 
and the horizontal roots a distanve on either side of about eighteen 
inches. The fibrous roots lie chiefly in the upper layers of the soul, 
although they occasionally appeared at a considerable depth. Some 
of these rose upward apparently to the surface of the soil. It is 
entirely possible that had we chosen a plant of one of the larger 
growing late varieties, we should have found the root system more — 


_ extensive. 


Kout Rast. 


The root system of the Kohl Rabi-as indicated by a plant of the 
Karly Purple Vienna variety, examined September 15, is very similar 
in kind, and in extent to that of the. cauliflower. We traced the 
tap root to a depth of more than two feet, following it through four- 
teen inches of a very compact clay. Owing to the delicacy of the 
root we were unable to reach the end. The horizontal roots ex- 
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tended two feet on either side. As in the cauliflower and cabbage, 
the fibrous roots were most numerous in the upper eight inches of 
the soil. | 

From our observations made thus far, it appears that in the cab- 
bage family, the extent of the roots bears a relation to the amount 
of the foliage. Thus ina plant of Cauliflower, of which the foliage 
was more abundant than that of the sample of cabbage examined, 
the root system was decidedly more extensive. In a plant of Kale, 
having a still larger development of foliage, we found a correspond- 
ingly more extensive development of. roots. 

Although the members of the cabbage family, that we have ex- 
amined, may in one sense be considered as deep rooting plants, from 
the number of their fibrous roots that lie near the surface, it seems 
probable that so far as methods of culture are concerned, they should 
be regarded as shallow rooters. 


CELERY. 


October 9, we examined the roots of a plant of Boston Market 
celery. We found the root system rather concentrated. The 
deeper roots extended scarcely more than fifteen inches, while the 
horizontal ones reached no further. The fibrous roots were numer- 
ous. Many of these proceeded from the tap-root just below the 
base of the leaf stalks. Others grew out from the main roots, of 
which there were four in the plants examined. These were of about 
the thickness of a wheat straw and tapered rapidly until they became 
fibrous. The fibrous roots did not rise into the soil placed about the 
leaf stems for blanching. 


GENERAL OBSERVATIONS. 


It is entirely possible that the average farmer and gardener do not 
realize the extent of the area traversed by the roots of their crops. 
We are accustomed to think of a plant as obtaining its nourishment 
from a small area directly beneath the foliage, whereas, as appears 
from our observation, many plants seem to secure a large part of © 
their food beyond the extent of their leaves. If this be true, it is 
obvious that the effects of hill mannring must be chiefly upon the 
young plant, and that where no fertilizer is applied beyond the limits 
of the hill, it seems probable that the plant receives little benefit 
from the manure at the time when it is completing its growth, and 
maturing its seed. 

What object is attained by the deeply penetrating roots of veg- 
etables, as noted in the case of the pea, parsnip, ete., is an interest- 
ing question. Certainly they are not required for the purpose of 
sustaining the piant against wind. If they were in search of food 
they would hardly penetrate’ in this direction, for we have many 
examples in which-the roots of plants have extended towards their 
food with a directness that seems almost like instinct. If they were 
seeking moisture, it would seem that they might secure it ata lesser 
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depth. The fact that the fibrous roots are almost always most 
numerous in the upper layers of the soil would seem to indicate that 
a dearth of moisture had not existed here. 


Insecticides. 


We made many experiments upon the injurious insects that 
attacked our garden crops the past season, but the results of our work 
may be briefly told. We regard it as unnecessary to detail experi- 
ments that yielded negative results, however much care was used in 
carrying them out.- Our experience leads us to the opinion that a 
special mode of treatment must be adopted for almost every destruct- 
ive insect. 


The Turnip Flea Beetle. 


We made many applications with the view of discovering the most 
efficient preventive for the injury wrought by the turnip fe beetle, 
*Haltica striolata (Ill.). Among those we mention tobacco water, cut 
tobacco leaves, kerosene emulsion, and air-slacked lime. The date 
of each application and the proportions used were noted, and the 
plants upon which the applications were made, examined daily and 
the number of insects found counted and compared with the number 
found upon other plants that had received no applications. We 
summarize our results as follows: 7 

A strong decoction of tobacco proved very efficient when frequently 
applied ; but its strength seemed to volatilize quickly in the sun. 
At least our figures indicated that little, if any, benefit came from 
the application after two days. Our decoction was made by soak- 
- ing tobacco leaves in cold water for twenty-four hours, when the 
water was poured off and applied to the plants by means of the 
garden sprinkler. 

We found the kerosene emulsion diluted with eight parts of soft 
water to be very eflicient, but its effects were little, if any, more lagt- 
ing than those of the tobacco water, and when frequently applied it 
evidently retarded the growth of the plants. 

We will here describe our method of making the kerosene emul- 
sion. Weused the same formula in all our experiments, so that 
whenever we have occasion to refer to it hereafter it may be under- 
stood to be precisely of the proportions noted here. We combined 
one gallon of kerosene oil, one gallon of water, and four pounds of 
common yellow bar soap, heating the mixture and stirring it occa- 
sionally until the mass became homogeneous, then stirring it con- 
stantly until it became thick by cooling. We found this preparation 
to be entirely permanent, and we were able to dilute it to any de- 
sired extent by the addition of rain water without the oil separating 
from the mixture before it could be readily applied to plants. 

Tobacco leaves cut fine, by passing them through a fodder cutter 
when placed about the plants of radish, had a marked effect in 
keeping off the flea beetle, the appearance of the leaves showing the 
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* Phyllotreta striolata (Fabr.). 
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beneficial result. We noted also that the application of tobacco, 
whether in the form of a decoction or the cut leaves, seemed to 
stimulate the growth of the plants. 

Air-slacked lime dusted over the plants while wet proved unques- 
tionably beneficial, and in dry weather its effects are quite lasting. 

Among the applications that proved valueless, we mention kerosene 
mixed with sand at the rate of an ounce of the former to a pound of 
the latter; Buhach powder mixed with alcohol, diluted with differ- 
ent proportions of water and soluble phenyle, dissolved in variou 
proportions of water. 

We have frequently noted that plants of cabbage, radish, etc., 
grown in the cold frame are scarcely injured by the flea beetle: As 
an experiment we planted a small plat of radishes in a frame made 
of boards a foot wide. The plants were very little injured by the 
beetle. We noted that in one case, where the leaves of a plant 
reached over the edge of the frame, this plant had many beetles upon 
it, while the others were almost entirely free from them. This leads 
us to recommend, growing so far as practicable, all plants injured by — 
this pest in a frame made of wide boards. It appears that this in- 
sect, though very agile, does not jump very high, and hence may be 
kept away from plants in this manner. | 


The Radish Fly. 


The larva of the radish fly, Anthomyia radicum, proves very in- 
jurious to the roots of radishes when grown on the heavy soil of our 
garden. None of the applications used for the flea beetle had any 
perceptible effect in preventing its injuries. We found that bisul 
phide of carbon applied to the soil about the roots of the plants de- 
stroyed the maggots that had not yet entered the roots, but it had 
no perceptible effect upon those within. The use of this liquid as 
an insecticide is accompanied by so many disadvantages that we 
must at present consider it of little value. 

We obtained very satisfactory results with the use of coal ashes as 
a preventive of injury from the radish fly, which are noted in detail 
in treating of the radish. 


Tue Srrreep CucumBER BEETLE. 


But one application seemed beneficial in preventing the ‘njuries 
of the striped cucumber beetle, Diabrotica vittata. This was Paris 
green mixed with water at the rate of half a tea-spoonful to two gal- 
lons, and the mixture applied with care to both sides of the leaves. 
When applied only to the upper sides of the leaves it proved less 
efficacious, as the beetles remain much of the time during sunny 
weather upon the lower sides of the leaves and upon the stems. 

Our efforts to repel this insect by powerful odors proved useless. 
We dipped corn cobs in coal tar, and placed them among the plants 
of a hill of squashes. Wethen covered the hill with a plant protector, 
formed of mosquito netting tacked upon a frame, beneath which we 
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introduced several of the beetles. The insects attacked the leaves 
with their usual vigor, and the following day, we found that instead 
of the enclosed beetles attempting to make their escape through the 
netting, numerous visitors were on the outside trying to make their 
way in. Cobs dipped in soluble phenyle, a liquid having a powerful 
odor resembling that of coal tar, gave the same result. 

We tried also the kerosene emulsion, and soluble phenyle, diluted 
with various proportions of water, but they seemed harmless to the 
beetles in the degree of strength that could be used without injury 
to the plants. 

After making experiments upon the Striped Cucumber beetle 
during three successive seasons, we have come to the conclusion that 
it is far more satisfactory to protect the plants from the ravages of 
this insect than to attempt to destroy or repel it by any other means. 
By protecting the plants, we escape not only the injury from the 
beetles upon the leaves, but also that of their larvee upon the roots. 
The latter very often destroy the plants that escape the ravages of 
the beetles. Further, by protecting the plants, we enhance their 
growth, as we were able to show the past season by many instances. 

There are two ways of protecting the young plants. One is to 
cover the hill before the seed leaves appear above ground, with a 
plant protector made by a frame of light boards covered on the top 
with mosquito netting. The other way is to start the plants upon 
inverted sods in the cold frame; transplanting to the garden or 
field after they have attained two or three rough leaves. In the 
latter case the beetles will harass the plant to some extent, but they 
will rarely destroy them, unless the weather should be very warm 
and dry after the transplanting. 

The method sometimes recommended of outnumbering the bee- 
tles by planting a score of seeds where we desire one plant, though 
it may sometimes work well, is wrong in theory. By multiplying 
the plants we doubtless multiply the beetles, and in time the latter 
may so increase as to destroy any number of plants. 


Tur CABBAGE CATERPILLAR. 


After very many experiments upon the larva of the cabbage but- 
terfly, Prerzs rape (L.), we have found but one that is satisfactory, 
viz.: Pyrethrum or Buhach powder, applied with a bellows. This 
substance, while almost instant death to the caterpillars, is not iniu- 
rious to the human family or to plants, and hence may be used with en- 
tire impunity. Wefound that the samples of the powder used were 
efficacious when diluted with equal bulk of air slacked lime, but 
when the proportion of the lime was doubled the mixture was not 
fatal to the insects. Flour is sometimes used as a diluant instead 
of. lime. So much depends upon the freshness and purity of the 
powder used, that it is impossible to give a formula that will be sat- 
isfactory in all cases. It is said that a perfectly fresh, pure powder 
will bear to be diluted much more than half, and still be fatal to the 
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worms. We state on the authority of Prof. C. V. Riley that if the 
powder is mixed with the flour or lime a few hours before it is ap- 
plied to the plants, it proves more effective than if the mixture is 
put on immediately after combination. The best time to apply the 
mixture is on a still day, and if put on in the evening, when the 
plants are slightly moistened by the dew, the effect is still better. 
By inserting the nozzle of the bellows among the leaves, and giving a 
puff with the handle, the powder rises in a slight cloud, and then set- 
tles among the leaves, penetrating the interstices more thoroughly than 
a liquid can do. Owing to the glaucous nature of the leaves, liquids 
do not spread evenly over them, but the greater part immediately runs 
off, thus wasting a large part of the poison used. We would not be 
understood that a single application of the powder will prove en- 
tirely effective. The caterpillars have so many opportunities to con- 
ceal themselves among the leaves that we cannot hope to reach all at 
once. New ones are also constantly hatching. The application should 
be made as often as once a week, and if the plants become badly 
infested with the caterpillars, it should be used almost daily until the 
greater part of them is destroyed. 

The * Buhach,” to which we have alluded, is the product of Pyre- 
thrum cinerariefolium, and is prepared near Stockton, Cal. It is 
claimed to be superior in strength and purity to the imported Pyre- 
thrum powder, which is the product of P. roseum. We made no 
comparative tests of the two preparations. 


Tue SauasH ViInE Borer. 


This insect was less destructive than usual the past season. We 
planned a series of experiments in anticipation of its attack, and at 
the time it was due, applications were already upon the plants. Had 
the insect appeared in greater numbers, we should have had a better 
opportunity to judge of our success, but on the whole our results 
were quite satisfactory. 

We chose for our experiments a plat of squashes one-tenth of an 
acre in extent, of the Hubbard and Perfect Gem varieties. There 
were four rows of each variety in each of which were planted eight 
hills. Commencing July 12 we applied to one row of the Hubbard 
variety one-fourth of a pound of sulphate of iron, in solution, npon 
the soil immediately about the plants. (A similar experiment in 
1883 seemed to promise favorable results.) 

To a second row we applied Paris green, mixed with water a 
the rate of half a tea-spoonful to two gallons, carefully pouring the 
mixture over all of the stems for a distance of two feet from the 
base of the plants. E 

In a third row we placed corn cobs dipped in coal tar, putting five 
in each hill. 

The fourth row of the Hubbard we left without an application, 
for comparison with the others. : : 

To one row of the Perfect Gem we applied the kerosene emul- 
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sion, dissolving one-half gill of the emulsion in two gallons of 
water, using the solution in the manner just described for the Paris 
green. , | 

The application of the kerosene emulsion and the Paris green and 
water was repeated after every hard rain until September Ist. The 
corn cobs were dipped in coal tar, at intervals of about three weeks 
until the same date. The application of the copperas solution was 
not repeated. 

We made no attempt to remove any borers from the stems until 
after the fruit had been gathered. On September 29 we carefully 
examined every stem on seven rows, splitting the stems lengthwise, 
and counted the borers, or cavities whence they had escaped, with 
the following results; (we use the word cavity instead of borer, as in 
the majority of cases the maggot had left the stem at the time of 
our examination) : 


Hubbard Squash: 


On the row not treated we found ..............02 weceee ..... 25 borer cavities. 
On the row treated with copperas solution we found .......... 21 borer cavities. 
On the row treated with Paris green and water we found...... 8 borer cavities. 


On the row treated with corn cobs dipped in coal tar we found. 8 borer cavities, 
Perfect Gem: 


On the row treated with kerosene emulsion we found......... 2 borer cavities. 
On the row not treated we found...... pet 2a bea Bee d yeas bah eke 8 borer cavities. 
On a second row not treated we found.............2.-0cccecen 7 borer cavities. 


The Perfect Gem squash is decidedly less liable to the attacks of 
the borer than the Hubbard, a fact that we have noted in previous 
years. The effects of the emulsion, therefore, are comparable 
only with the rows below which received no applications. It is to 
be remarked in the case of the Paris green and water, that every 
borer cavity was found at a greater distance from the base of the 
plant than where the mixture was applied. As the result of our 
previous observations, we had formed the conclusion that the borer 
is very rarely found at a greater distance than two feet from the base 
of the stem. We find, however, that this conclusion is fallacious, at 
least in the Hubbard squash. 

It appears that the Paris green and water, the cobs dipped in coal 
tar and the kerosene emulsion-were all beneficial in hindering the work 
of the borer. The row treated with the Paris green and water, 
however, lay next to the one in which the cobs were placed, and the 
moth may, therefore, have been repelled somewhat by the odor of 
the coal tar. 

The coal tar application is probably more permanent in its action 
than either the Paris green or the kerosene emulsion. We may assume, 
however, that it does not destroy the insects, but only repels them, 
while the other two probable act by poisoning the young maggot, as 
it eats its way into the stem. The use of coal tar is more conven- 
ient than that of the other applications, and if further experiments 
should prove it to be effectual, we shall have mastered one of the 
chief insect enemies with which the squash grower has to contend. 
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Tue Asparaaus BErrur, 


On June 10 we noticed an unfamiliar insect feeding upon the foli- 
age of asparagus. We submitted samples of it to Prof. J. A. Lint- 
ner, State Entomologist, who pronounced it the asparagus beetle, 
Crioceris asparage L., and stated that, so.far as he knew, this was 
the first appearance of the insect in Western New York. As this 
pest is little known to the farmers of New York, we submit a brief 
account of its appearance and habits condensed from Prof. Lintner’s 
first annual report. 

The asparagus beetle first appeared in this country in the year 
1859, at Astoria, near the western end of Long Island. It was in- 
troduced from Europe, where, strange to say, it is not injurions. 
Its spread since its introduction has been ver y slow, and up to the 
past season very little seems to have been heard of it except in Long 
Island and New Jersey. The injuries wrought by it are very seri- 


ous when the attack is severe, often necessitating plowing up whole. 


tields of asparagus. 

The small blackish brown eggs of the beetle are deposited on end, 
on the young plant, usually in rows of two to seven. When the 
plants are grown the eggs are deposited on the leaves near the ends 
of the delicate branches. 

The greatest length of the young larva is about one-fourth of an 
inch. ‘It is of an obscure olive, or dull ash gray color, often with 
a blackish stripe along the middle of the back. It is soft and of x 
flesh-like consistency, about three times as long as thick, thickest 
back of the middle with the body much wrinkled transversely. 
The head is black and shining, and the neck, which is thicker than 
the head, has two shining black spots above. Three pairs of legs 
are placed anteriorly upon the breast, and are of the same shining 
black color with the head. As will be seen when it is crawling, the 
larva clings also with the tip end of the body, and all along its under 
side may then be seen two rows of small tubercles slightly project- 
ing from the surface which serve as prolegs in addition to the tip of 
its body. Above these tubercles on each side is a row of elevated 
shining dots like warts, above which the breathing pores appear like 
a row of minute dots.” (Fitch.) The average length of the beetle 
isa little less than one-fourth of an inch. “The head is black with 
the first three joints of the short antennae smaller and differently 
colored than the remainder. The tinely punctured thorax is tawny 
red marked more or less distinctly on its crown with two black spots. 
The wing covers are punctured in rows, and usually appear of a 
Jemon color, broken into three spots on each, by a black stripe along 
their j unetion, a black transverse band a little behind their middle, 
and an interrupted one near their tips. Outwardly the wing covers 
are bordered with orange. The body beneath, and the Tees are 
shining black, the latter sometimes showing a yellowish band upon 
them. The wing covers marked as above suggest a representation 
of a black cross upon the back, for which reason it is sometimes 
known in England as the ‘cross bearer.’”? Another variety of the 
beetle differs considerabl y in its markings from the above description. 
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The history of the asparagus beetle is in brief as follows: The 
beetles destined to continue the species survive the winter in dry 
sheltered places. On the appearance of the asparagus shoots in the 
spring, they emerge from their winter quarters and commence to 
feed upon the tips of the plants. The sexes pair, and the female 
deposits her eggs upon any portion of the exposed shoots. The 
egos hatch in about eight days, and the larvae complete their growth 
in about twelve days. They then enter the earth a short distance, 
or conceal themselves between dead leaves or other material on the 
surface. Constructing a cocoon, they undergo their transformation 
and remain in their pupal state about ten days. Thirty days com- 
plete the cycle from the egg to the perfect insect. As soon as the 
beetles emerge they pair, and deposit their eggs, from which a second 
brood appears about the first of July, followed by a third probably 
in August. Hence we have the larvae aud the beetles with us in 
their successive broods from early spring until September. 

The preventives and remedies that have been used for this insect 
in this country are dusting slacked- lime over the plants, while the 
dew is on, which destroys the larvae. It is also recommended to re- 
move all the young seedlings from the bed as fast as they appear, 
thus compelling the beetles to deposit their eggs upon the young 
shoots. As the latter are cut for market daily, the hatching of the 
eggs is in a great degree prevented. 


Tue Casppacr APHIS. 


On August 20, we noticed that three plants of cabbage set out in 
the spring for seed were badly infested with aphides. To one plant 
we applied pure pyrethrum powder, by means of the bellows ; to the 
second we applied soluble phenyle diluted with water, using a tea- 
spoonful to a gallon; to the third we applied the kerosene emulsion 
diluted with sixty-four parts of water. 

From the plant dusted with pyrethrum powder, the aphides com- 
menceed to fall to the ground at once, and continued to drop for 
three hours. Many of those that dropped, however, were not im- 
mediately killed. 
_ The soluable phenyle solution mostly run off from the foliage at 

once, and the aphides wet with it were not killed. 

The kerosene emulsion adhered to the foliage much better than 

the phenyle solution, while every aphis wet with it seemed to be 
instantly killed. Of the three insecticides, the kerosene emulsion 
was evidently most efficient. 
- The following day many aphides on the plant treated with pyre- 
thrum powder seemed to have entirely recovered from its effects. 
The insects on the one treated with phenyle solution seemed as 
numerous as ever. But on the plant treated with the kerosene emul- 
sion, live aphides could only be found in places not touched by the 
emulsion. 
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Little's Soluble Phenyle. 


The soluble phenyle alluded to is a liquid possessing a very 
powerful odor closely resembling that of coal tar, and is instantly 
soluble in water to which it gives a milk-white color. 

We tested it in many ways upon the various insects that trouble 
garden plants, but failed to find an instance where we can recom- 
mend its use. Unless very largely diluted, it is fatal to foliage, and in 
our trials it seemed more injurious to vegetable than to insect life. 
It is possible, however, that we have not yet discovered the best way 
of using it. 


Hammond's Slug Shot. 


A package of this insecticide was sent us for trial. We found its 
claims fairly well substantiated as a destroyer of insects. The in- 
dications are, however, that it is no more nor less than London . 
Purple mixed with a very large proportion of gas or slacked lime. 
If this is so, the claims that it is not injurious to the human family 
nor to stock are entirely unwarrantable, and the price at which it is 
sold, though apparently very low, is many times the value of the 
ingredients. 


Buhach as an insecticide for the Potato Beetle. 


It has been claimed that Buhach powder will kill the potato beetle 
when applied to it in the open air. With the view of verifying this 
statement, we thoroughly dusted several beetles while on the plants 
with the pure powder on July 25, and after they had fallen to the 
ground, placed them into a bottle, over the top of which we tied a 
bit of mosquito netting. The beetles soon recovered their activity 
and exhibited no inconvenience as the result of the application. A 
bit of potato foliage was placed in the bottle, in order that the starva- 
tion of the beetles might not convey a wrong impression as to the 
effects of the poison. Later observation however showed that this 
precaution was entirely unnecessary, for on August 29, thirty-five 
days afterward, some of the beetles were still alive. These applied 
themselves with their accustomed vigor to potato leaves inserted into 
the bottle, though they had fasted during a full month, 


RASPBERRY. 


Test of Varveties. 


In the year 1882, two plants each, of thirty-two varieties of rasp- 
berry were planted out in the Station garden. The plants were set 
out in rows, six feet apart, and three feet apart in the row. No 
winter protection has been given. The soil has been cultivated 
sufficiently to keep down weeds, and the canes were tied to stakes as 
they became sufficiently tall to require support. 

All of these plants have survived thus far, except five, viz., two 
Brinkles Orange, which were winter-killed the first winter after set- 
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ting, two American Blackcap and one Prosser. The remainder of 
the plants bore their first full crop the past season. We have 
kept a careful record of the date at which each variety com- 
menced to ripen its fruit, the number of days that each continued in 
bearing, and the total yield of each; taking notes also as to the com- 
parative size and quality of the fruit in the different varieties. We 
present an abstract of our results in tabular form, as follows: 

(The total yield is given in ounces and decimals of an ounce; and 
the comparative size of the berries of the different varieties is shown 
by the weight of twenty-five samples, given in grains :) 
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* The yield of this variety is calculated from one plant. 
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We made the following notes in relation to quality, ete. : 

2. Delicate and pleasant, but not rich, moderately firm. 

3. Rather sweet and delicate, but not rich, moderately firm. 

4, Very sweet and rich, firm. ¥ 

5. Sweet and rich, rather firm. 

6. Rather soft; very sweet and delicate, resembling that of the 
wild red raspbeary. 3 

7. Flavor a well marked, rather harsh acid; moderately firm. 

8. Moderately rich, sweet, not very firm. 

9. Extremely rich and sweet ; moderately firm. 

10. Rich and sprightly ; moderately firm. 

11. Flavor rather inferior, firm. 

12. Sweet and delicate ; moderately firm. 

13. Insipid, with little raspberry flavor ; moderately firm. 
14. Very sweet and delicate; rather soft. 

15. Moderately rich and sweet ; moderately firm. 

16. Insipid; firm. 

17. Very rich, sweet and delicate ; rather soft. 

18. Very sweet, but lacking raspberry flavor ; rather soft. 
19. -Lacks sweetness, richness and raspberry flavor ; moderately firm. 
20. Rather insipid ; moderately firm. 

21. Very sweet and delicate; moderately firm. 

22. Sweet, but leaves an acid taste in the mouth; moderately firm. 
23. Moderately rich and sweet ; rather soft. 

24, Flavor insipid; moderately firm. 

25. Rather insipid ; firm. 

26. Sweet and rich; quite firm. 

27. Very sweet and delicate; moderately firm. 

28. Extremely rich and sweet.; moderately firm. 

29. Extremely rich and sweet; moderately firm. 

30. Delicate, but not high-flavored ; very soft. 

It will be observed that our list is not confined to the newer 
varieties, but includes many of the older sorts as well. | 

The old Early Prolific proved by far the most productive. This 
variety, now little grown, possesses the valuable qualities of great 
prolificacy and hardiness, with entire freedom from thorns; and 
though the harsh acid flavor of its fruit makes the latter undesirable, 
it would seem that its good qualities might render it valuable as*a 
parent for new varieties. 

The Clarke proved second in productiveness, the Delaware third 
and the Caroline fourth ; the Philadelphia, Brandywine and Naomi, 
were least productive. Davison’s Thornless was earliest to ripen, 
while Gregg was Jatest. Early Prolific, Mrs. Wood and Red Ant- 
werp continued the longest in bearing, while Gregg yielded its crop 
in the shortest time. : 

It appears that the berries of Knevett (Knevett’s Giant) were 
largest, those of Mrs. Wood were second in size, while those of 
Naomi and Davison’s Thornless were smallest. In flavor, the Dela- 
ware seemed to surpass all others in the characteristic aroma of the 
wild red raspberry, and Fontenay, Vice-President French and Vic- 
toria were superior in richness and sweetnesg. 
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STRAWBERRIES. 


An Hauperiment in Irrigation. 

We made an experiment in irrigating the strawberry, using for 
the purpose a small plat set out in the spring of 1882. The varieties 
were Wilson, Triomphe de Gand, and Harvey Davis, of which the 
plat contained three rows, thirty six feet long, of each. A stream of 
water was conducted from a hydrant through a five-eighths inch gas- 
pipe, and so applied that it flowed along one row of each of the three 
varieties. It is evident that the row to which the stream was applied 
received the greater part of the water, the second row received less, 
and the third row received less than the second. 

The water was turned on May 20, and was permitted to flow, with 
a few interruptions, night and day until the berries had all ripened. 
The weather was very dry during June, hence the influence of the 
_ irrigation was doubtless greater than it would have been had there 
been abundance of rain during this month. 

The lay of the plat was such that the plants of Triomphe de Gand 
received the largest share of the water, and those of Hervey Davis 
the smallest; the Wilson receiving a portion intermediate between 
the other two. The Hervey Davis received only the water that 
had first passed over the other two. 

The yield of berries on the different rows was carefully noted at 
each picking. We will speak of the rows of each variety as Nos. 
1, 2,and 3, No. 1 being the irrigated one. In the Hervey Davis 
variety, the plants had been permitted to form matted rows, hence 
we are compelled to give the yield of the entire row: In the other 
varieties in which the plants were in hills, we give the yield per 
plant. The weights in the Harvey Davis are given in pounds and 
ounces, and in the other varieties in grains. 


First row. Second row. Third row. 
No of Wt of No.of Wt.of No.of Wt.of 
berries. same. berries. Same. berries. same. 


grains. grains. grains. 

Triomphe de Gand (per plant).... 20 1027 18 930 26 1099 
Wilson (per plant)... ... .....6. 49 1733 30 945 42 1344 
Ibs. oz. Ibs. oz. Ibs. oz. 


Hervey Davis (entire row).. ... 917 7 8,9 616 4 8 408 2 8.5 


We thus see that in the Triomphe de Gand, which received the 
most water, the yield of the third row exceeded that of the first ; in 
the Wilson, the first row yielded slightly more than the third ; and 
in the Hervey Davis the first row yielded more than donble that of 
the third. 

The result of our experiment indicates just what we should expect ; 
that an execss of water is not beneficial, but rather injurious, but 
that a moderate amount of water constantly maintained, greatly in- 
creases the yield. 

In order to note the effects of irrigation upon the quality of the 
fruit, we determined the moisture in one sample taken from plants 
that were constantly surrounded by water, and in a second taken 
from the row that received the least water. The result was as fol- 
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lows: The average of two samples from the irrigated row showed 
10.9 per cent, of solid matter; while the same from the row not 
irrigated showed 12.798 per cent of solid matter. The difference 
shows therefore very nearly two per cent of solid matter in favor of 
the rows not irrigated. 

ToBacco. 


An Haperiment with Fertilizers. 


We desired to test the influence of certain fertilizers upon the 
growth of the tobacco plant, and upon the burning quality of the 
leaf. For this purpose we selected a piece of ground that had been 
in sod, and had received no fertilizer of any kind since the establish- 
ment of the Station. 

We desired to compare especially the influence of chloride, 
(muriate) and the sulphate of potash upon the burning quality of the 
leaf; the effects of stable manure and superphosphate upon the 
*erowth of the plant; the effects of stable manure applied upon the 
surface, and plowed under, upon the growth of the plant, and to com- 
pare the effects of all these, with plants grown on unfertilized soil. 

The tests were made on six plats, each one-twentieth of an acre 
in extent, designated as F. 10, to F’. 15, inclusive. The soil of all 
was plowed before any fertilizers were applied. 

Plat F. 10 was divided into two equal parts. On one, the south 
half, thirty five cubic feet of well rotted stable manure was applied 
evenly on the surface. On the north half of the same plat, the same 
amount of stable manure was applied, but buried to the depth of 
eight inches beneath the surface, which placed it below the sod. 
This application is at the rate of eleven cords per acre. 

Plat F. 11 received no fertilizer. 

Plat F. 12 received seventy cubic feet (at the rate of eleven cords 
per acre) of well rotted stable manure spread evenly upon the 
surface. 

Plat F. 13 received fifty pounds superphosphate, or at the rate 
of 1,000 pounds an acre. 

- Plat F. 14 received forty eight pounds chloride (muriate) of 
potash, or at the rate of 960 pounds per acre. 

Plat F. 15 received fifty six pounds sulphate of potash, or at the 
rate of 1120 pounds per acre. 

The stable manure was applied before the plants were set. The 
other fertilizers were applied June 13 and July 10, one-half of the 
amount on each day. 

The plants which were of the Belknap variety, were set out on 
June 7, and those that failed to survive were reset later. They were 
topped as soon as the flow buds appeared, and were cut Sept. 12. 

The two halves of F. 10 are comparable with each other, F. 12 
and F’. 13 are comparable, also F. 14. and 15; and all are comparable 
with F. 11 which received no fertilizer. 

We give the weights of green tobacco, and of cured leaf per hun- 
dred plants, also the percentage of cured leaf, as follows. As the 
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number of plants in every case exceeded one hundred, the differences 
are diminished rather than increased by presenting the figures in 
this way. 


Wt. of Wt. ; 
PLAT reek nae ee pet 
plants. leaf, leaf 
BLO eNOLGD Half... i. 5 0. vie ane bie. oe 0.8 290 .4 33.4 1LPe5 
ee moutie half ii... 4-. ah ceie a o 249 .08 2 10.92 
Peeeraen orfertilizer) 2. 2.03) oa. sy 217.33 26.096 12.00 
H12. (Stable manure) .>.......... 270.41 29 . 4 10.87 
F. 13. (Superphosphate)’......,.... 267.09 30.69 11.49 
TF’. 14. (Muriate potash)............ 277.05 30.06 10.85 
¥’. 15. (Sulphate potash)......:.,.. 245.1 28.33 11.56 


From F. 10 it appears that where the stable manure was buried 
eight inches below the surface, the yield was perceptibly larger than 
where spread upon the surface ; the difference being at the rate of 
about 248 pounds of cured leaf per acre. 

The differences between F. 12 and F. 13 and between F. 14 and 
F’, 15 are so slight as to be inconsiderable. 

Where no fertilizer was applied the yield was smallest of all, while 
the per cent of cured leaf was highest. 

The conclusions suggested, if any, are that the amounts of super- 
. phosphate and chloride of potash used produced an effect upon the 
yield equal to the given amount of stable manure applied on the 
surface. 

Burning Quality. 

We submitted samples of the tobacco grown under the various 
conditions to Mr. John Brand, of Elmira, N. Y., a tobacco packer 
of long experience. He pronounced the samples grown upon soil 
fertilized with stable manure to burn decidedly freer than those from 
the soils differently treated. All, however, burned with a white ash. 
Mr. Brand is of the opinion that in a soil containing abundance of 
lime, tobacco always burns with a white ash; and that in such soils 
the use of commercial fertilizers will not affect the color of the ash. 


Varieties. 


We have continued the growing of the different varieties of 
tobacco grown upon the station in 1882, with the view of noting the 
effect of continuous growing on our. soil, upon the quality of the 
leaf. With a single exception, we have noticed little change in the 
character of the leaf. A variety, of which the seed was obtained 
from Messrs. Thorburn & Oo. in 1882, under the name Hungarian, 
produced that season a remarkably thick leaf, absolutely worthless 
for cigar purposes. In 1883 the leaf was thinner, and in 1884 it 
was so fine in texture that it was pronounced equal in quality to that 
of any variety tested. This change in character is doubtless due to 
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acclimation, as we were careful to inclose the flower heads intended 
for seed in mosquito netting to prevent cross-fertilization. 


The Influence of Early and Late Settings upon the Number of 
Leaves formed. 


In order to note the influence of early and late setting upon the 
number of leaves formed, we set out one short row of plants of the 
Brand variety on June 6, a second June 13, a third June 25, and a 
fourth July 5. The result shows that the number of leaves was 
greatest on the later plants. Thus seven plants set June 6 averaged 
eleven and one-seventh leaves per plant, six plants set June 13 aver- 
aged twelve leaves per plant, eight plants set June 25 averaged four- 
teen and five-eighths leaves per plant, and eight plants set July 5_ 
averaged fifteen and three-eighths per plant. Notwithstanding the _ 
larger number of leaves in the later set plants, the growth was de- 
cidedly larger in those set early. 


Tue JNFLUENCE oF THE SEED Coat Upon GERMINATION. 


We have frequently noted, both-in our own experiments and in 
those of others, that peas injured by the pea-weevi] usually germin- 
ate, if at all, somewhat sooner than uninjured seeds. This fact 
suggested the question whether this result may not be due to the 
mutilation of the seed-coat, which thus permits the more ready 
access of moisture to the interior of the seed. With the view of 
answering this question, at least in part, we set to germinate on 
January 2, 1884, forty Black Wax beans, having the seed-coat 
slightly mutilated on the side opposite the hilum ; forty of the same 
having the seed-coat mutilated in the same way, but afterward 
greased with tallow, to retard the absorption of moisture; forty with 
the seed-coat unmutilated, and finally, forty with the seed-coat un- 
mutilated, but greased all over with tallow. 

The results were as follows: sts 
Had germ- Had germ- Had germ- 


Set to germinate January 2. - inated inated inated 

January 7, January 9. January 10, 

First row seed-coat mutilated...... 23 30 37 
Second row seed-coat mutilated, but 

DTCASEUG ramets on tema h sevice sees 10 25 35 

Third row seed-coat not mutilated .. 18 28 40 
Fourth row seed-coat not mutilated, 

but greased 2.2 te eee mesa ee 4 29 


In this experiment it appears that mutilating the seed-coat 
hastened the germination, and that greasing the seed-coat retarded 
germination, especially when the seed-coat was left entire. This 
suggests that in seeds of which the outer coat is of a nature that 
tends to retard the absorption of water, the time required for ger- 
mination may be somewhat shortened by removing a portion of the 
seed-coat before planting. 


REPORT OF THE CHEMIST. 


The analytical work connected with the feeding experiments in 
January, February and March, to determine the digestibility of cer- 
tain fodders, and the experiments with brewers grains in September, 
October and November have occupied a large portion of the year. 
The analyses made in connection with this work comprise twenty- 
two food analyses of the ration fed, thirty-four analyses of the dung, 
and two hundred and twenty analyses of the milk. Butter tests 
were also made of the milk during the experiment with brewers 

rains. | 
: A synopsis of the other work done is given below: 

1. Food analyses of forage, fruit,- seeds, ete. 

2. Water analyses. Mostly examinations of the drainage-water 
from each of the three lysimeters, and seven analyses of well waters 
for private parties. 

3. Six determinations of sugar in the juice of sorghum. 

4, Twelve analyses of superphosphate and other commercial 
fertilizers. 
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Boutrer Tests. 


The feeding experiments with brewers grains, extending over a 
period of several weeks during which time frequent analyses were 
made of the milk from each of the two Jersey cows, Jem and Meg, 
gave opportunity for comparing the churning qualities of milk from 
different cows, under known conditions of feeding, and also of sam- 
ples of milk from the same cow which differed widely from each 
other in their composition. 

The trials were made with a “‘ Cherry Test churn,” the peculiar 
advantage of which is that it is capable of churning several small 
samples of milk or cream at the same time, thus insuring uniformity 
in the amount of churning, to which duplicate samples are sub- 
jected. This churn consists of a strong frame of wood to which the 
cans for holding the milk are securely clamped; the frame is 
given an oscillating motion by a crank and pitman, the movement 
being kept steady by a heavy balance wheel attached to the crank 
shaft. The milk is thrown from end to end of the can, the motion 
being very similar to that in an ordinary swing churn. ‘The tin cans 
which came with the churn were found unsuitable for this work, as 
they were difficultly kept clean, inclined to leak around the covers, 
and did not admit of easy observation of their contents while churn- 
ing; they were therefore replaced by wide-mouthed, glass-stoppered 
bottles of about one quart capacity, which answered the purpose ad- 
mirably. 

Four hundred grams (about fourteen ounces) of milk were found 
by several preliminary trials to be a suitable quantity for one of 
these bottles, and this amount was taken in all of the trials’ given 
below. The milk, as soon after milking as possible, was brought to 
the laboratory, strained and thoroughly mixed. A sample was 
taken for analysis, and as many portions of 400 grams each as were 
desired for tests were weighed directly in the bottles. These 
were kept under the conditions-of temperature and exposure desired 
until churned. In every instance the whole milk was churned with- 
out being removed from the bottle until the operation was com- 
pleted. The churning was continued till the butter separated in 
grains about the size of wheat kernels, when the butter was removed 
from the churn. The butter was either washed in the bottle, after — 
pouring off the buttermilk, by addition of cold water and shaking, 
or by first removing the butter and pouring water over it. In all 
cases the butter was washed till the washings were clear. The but- 
ter was worked by pressure with a small ladle, made into a ball, 
with care not to destroy the grain and weighed, with a balance sen- 
sitive to one-tenth of a gram, on a piece of tared filter paper, and 
after standing exposed to the air at the ordinary temperature of the 
laboratory (about seventy degrees Fahrenheit) for twenty-four hours 
weighed again. This last weight of air-dry butter has been taken 
as the yield from the milk, although the condition of the butter 
when first weighed would no doubt have been more like that of 
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butter as weighed in so-called “ official ” tests, where the butter is 
simply “ washed and weighed.” In the test of Ida of St. Lambert 
by Mr. D. W. Watrous, in September, 1884, the butter was washed 
three times and weighed within twelve minutes after the buttermilk 
was removed from the churn, and was finally weighed as salted but- 
ter in less than five minutes afterward. It is highly probable that 
butter treated in- this way would contain a larger proportion of 
water than the small quantity obtained in our tests would after-being 
worked. It is, however, thought best, on account of the more uni- 
form condition of the dry butter, to take this as the true yield. The 
figures given are in every instance for unsalted butter. The analy- 
ses which have been made of this butter show it to contain a large 
proportion of butter fat and a small proportion of casein, while the 
water is not high. 

The results obtained for the whole period are given in the follow- 
ing table; 


Burrer Txst or Jem’s MILx. 


3 ay os a Sin 
2 poi ew te butters ta oe 
Su 2, ¢ 38 8. ——~— 385 
DATE. 23 De 3 A a Seq 
tLe Se aud) dts pes a Se 
ooe aot ee ween. Ba Te Pp  gse 
Oy eH a eH x = a oy 
Bevieeaw MOrmn,... 7.42 8 75 75 I-2 5.80 5.56 74.9 
24. n 7-42 8 75 75 1-2 596 ,560 75.5 
24. = 7-42 8 75 75 12 5.88 5.56 74.9 
24. “* 7.42 8 75 75 1:27 5.30 5.06 68.2 
Bek PEIVGs. sss 6.41 14 75 68 I-2 5.68 5.10 79.6 
7 6.41 14 75 68 r-2 .5.88 5.50 85.8 
POCREIVLOTIY 2 60) 2475 8 Fe 72 I 4.68 4.45 93-6 
26. Bb 4.75 8 72 72 I 4.68 4.40 92.6 
26. 7 4.75 8 72 ie ae: 4-55 4.35 91.6 
26. ve 4.75 8 2 72 I 5.00 4.80 I01.1 
29. Ay 5:37 24 75 64 ° 2 Ae77 2 Se Ootee 7 2e2 
29. ae 5.37 24 75 64 2 4.68 3.82 71.1 
29. = 5237 24 64 64 2 6.60 5.50 102.4 
29. J CS ete 24 64 64 2 6.42 8.4522 LOIS 
MOMMLISVE: o'0’s.0 0 6.44 21 64 64 I 5.20 4.95 76.9 
50.8 he , 6.44 21 64 64 I 5.20 4.87 75.0 
ay eG fe 6.44 21 75 64 beet Rese aye: 2.45 38.0 
Siem meas : 6.44 2k 75 64 I 3-4 2.95 2.92 42.2 
Octo. 2)2) Morn... 6.11 30 64 64 Cae Pa ee 4-628) 12S>5 
2. ees 6.11 30 64 64 Tata 8.78 7:92 02) 120:0-5 
pe pers’ Cit 30 68 64 Tela 27-03 7.02 I14.9 
5; et OA Teg 30 64 64 17257776 MES 99-4 
ae 4 ae TPM 30 64 64 1:2: 7.60 7.03 08. 
3. SOA. ¢ Gay 30 68 64 1-2. .7.20 6.68 93.1 
3. cease DBD 30 68 64 1°3e 27.30 6.88 95-9 
4. 3s 5.96 48 ' 64 64 I 6.50 6.27 105.4 
4. = 5.96 = 48 64 far oot 6.30 5.95 99.8 
4. ti 5 96 48 64 64 I 6.18 5.83 97-8 
4. es 5.96 48 64 64 I 6.30 5.90 99.0 
6. “f 6.02 36 64 64 2 8.53 7-43 123.4 
6. MA gts 6.02 36 64 64 2 8.58 6.58 ~ 109.3 
6. gah Rena 6.02 36 64 64 2 g.60 7.99 Jot 1oG.2 
Dae P OVC. ss ceo 7 36 64 64 3-4. 69-13 7.90 1004 


Oct. 


Boutrrer Tsstr 


DATE. 


SEND NS Ee Or Se St Oe 


Per cent of fat 
in milk, 


iy 
co CO 
SN 


Teed nae 
200 
o0°0 


5-90 


Semper ie ee 
OMNANaAN 
OO0O0 Mm 


8.00 
8.00 
8.00 
7-19 
7-19 
ae 
Pee 
6.87 
6.87 
6.06 
6.06 
6.06 
7:95 
7:95 
6.86 
6.86 
5.76 
5.76 
5.76 
5.76 
9.03 
9.03 
7.64 
7.64 
6.45 


6.45 
6.60 


6.60 
6.26 
6.26 
7-15 
7-15 
6.22 
6.22 
8.11 


8.22 


8.22 
8.22 
8.14 
8.14 
8.14 
6.66 
6.66 
7-69 
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or Jem’s Mitx— Continued. 


A os Per cent of 7] 82; 
5 5 butter, : ac 
shure tee eeu si ecmartirne = yl 
a5 ine Ty sa0 ee 2a 
5 forr.) Rus od aod > ~~ 
HS gs Be 82 8 & g8& 
m a o H a Qa By 
36 64 64 ~13-4. 8.90 ,-7.03 ~~ 89.3 
36 64 64 I 3-4 9.08 7.72 98.1 
30 64 64 1.1-4'5719,03 6.88 98.3 
30 64 64 II-4 7.48 6.80 97-1 
30 64 64 II-4 7.45 6.80 97.1 
48 64 64 4 6.07 5.85 99.2 
36 64 64 3 13.52! 12.007) Toe9 
36 64 G4> oer 15:17) -14.45\ee1 68.4 
54 64 64 II-2 9.35 7.80 104.0 
54 64 64 I A-2(5,9.92 7.42 99.0 
54 64 64 I I-2 10.00 8.00 106.7 
72 64 73 I 8.37. 7-80. 97-5 
72 64 73 I 9-95 8.07. 100.9 
spe 64. 64 4 1-2 I1.5 8.65 108.1 
72 64 64 41-2 9.80 0:97 Cnlo7. ft 
54 64 70 3-4 3-95 siueaie <Aiate 
54 64 70 3-4 4.00 APS it ehh te de 
48 63 70 2 6.87 6.67 92.4 
48 63 70 2 6.95 6.80 94.2 
48 63 70 EPIs27 *B228 7.25 105.5 
48 63 70 II-2 8 30 7.O7= “VEO 
48 63 si) 1 ey 4.90 80.9 
48 63 77 I-2 5.18 4.70 | 77.5 
48 68 77 I 3.02 2.83 46.7 
48 63 73 I 7, oe 6.87 86. 
48 73 repos te: 3.92 3.78 47.5 
72 73 73°. «12-4. 5.57) eae] pees 
72 61 73 3-4 4.52 4.37 63.7 
48 61 73 3-4 6.95 O.3OSa ae O:s 
48 61 a 3-4 6.95 6.62 115.0 
48 73 79 II-4 6.52 6.20 176.0 
48 73 7 II-4 6.95 6:70 24605. 
54 5 73 I 1-2 10.57. 10,02 35110.9 
54 61 ae: I-2 8.62 8.27 gI.6 
42 61 me I-25 779 7.50 98.2 
42 61 vs 1225 oe 7.34 96.1 
48 61 75 II-2 6.55 6.30 97.7 
48 ys 75 TI-2 7:55 6.78 105.1 
48 73 73° -T4-2. 7.07) 7 (0/55 eemeno: 
48 61 73 1 7.00 6.60 —_‘Ioo. 
48 61 73 1-2 6.78 6.30 100.6 
96 73 75) se O 0a 
24 73 73: -T1-2 3.45. 02.75 gees 
zu 61 73 I-2 6.23 5.83 81.5 
48 73 73 I-2 5-55 4.92~ 79.1 
48 59 7 2 6.42 6.02 96.8 
36 59 73 I-2 7.85 7-42 1.5 
48 59 73 I-2 7.50 7.05 85.8 
48 59 73 I-2 7.20 6.65 80.9 
48 75 71 2 9.20 8.97 22° 105,8 
48 59 71 1-2 8.07 7.50 92.1 
48 59 rp I-2 8.00 730m BO.? 
48 75 71 Z 9.23 8.13 100.0 
54 59 vi! I-2 7.30 6.85 102.9 
54 59 71 I-2 7.30 . 6.53 98-0 
54 59 71 1.2% 8.15 6.87 89.3 
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Burrer Test or Jem’s Mitk — Continued. 


Per cent of 


Ss AY s ae 
“ ss E a butter. 3 os 
° e ~ —_--s‘*‘ = +4 
DATE. a) ag = 3 ev Bey FAG 
SH eo Bee neo Mees, pear 
ie 1a Og 3 fa 6 Po pes 
a H a H os = A Bh 

Oct. 29..>,.Morn;:,.. 7.69 54 59 71 I-2 7.95 Tela 93.2 
30. Be Oe eee 7.30 48 59 71 I-2 8.22 7.25 99-3 
30. és 7 30 48 59 71 I-2 8.02 6.95 95-2 
glx ee 8.18 72 59 71 I-3 6.75 6.37 78.0 
313 oe 8.18 72 59 71 i<3) 7732 6.50 79.4 

Nov. I. sf 8.25 54 59 71 I-3 8.95 7.95 96.4 

I, te 8.25 54 59 71 I-3 9.02 8.10 98.2 
ar + 8.12 54 59 71 1-27 19152 Bo 77et. 100.0 
3. eg ae PE 8.12 54 59 71 I-2 9.20 8.52 105.0 
4. Se aei ae 6.75 54 59 7A W270 ET 7:92,* 41z-8 
4. Ne ee Rh ats 6.75 54 59 71 I-2 9.00 7. 32g LOG.G 
5. ‘ 8.49 54 54 72 I-2 10.32 9.324% 100.5 
5. ’ 8.49 54 54 72 I-2 10.12 8.90 104.9 
6. 4 8.84 54 54 70 I-2 1080 OQ: 12a t05,c 
6. e 8.84 54 54 70 1=2. 10,47 §. 2759 104.5 
6. Eve 8.43 44 54 70 I-2 9.47 8.60 102.0 
6. ey ee 8.43 44 54 70 I-2 9.64 8.52. IOL.I 
me LOIN. 3s' 8.86 78 54 68 I-2 10.57 8.80 99.3 
7s ERA ae) 8.86 78 54 68 I-2 10.40 8.87 100. 
REG, te «le 8.28 60%) 154 68 I-2 9.98 $52), f02.g 
7 ON eS Bes 8.28 66 54 68 2) 19335 $.395 -FOT2 
See MoOmMet). 9.64 54 54 68 I-2 10.07 8.65 89.7 
8. Se a i 9.64 54 54 68 122.0. 75 8.52 88.4 
BROIL VE. «eto: 6.41 44 54 68 I-2 9.45 S25 ert aes 
8. “spall gyn 6.41 44 54 68 1-2. '9.57 S. TS 1270) 
10. Morn.... 8.54 54 54 68 I I-4 12.30 9:87.45 115.0 
10. x 8.54 54 54 68 I I-4 10.85 Q:18, 5 LOFs 
10. Eve 8.42 66 54 68 9-4 9.02 8.42 100. 
pia) a ar 8.42 66 54 68 3-4 8.95 8.28 98.3 
Por Orn. 2 xt 7.42 54 54 68 3-4 8.88 7: 054g. LOIS 
by & Jay BA 42 54 54 68 3-4 8.92 7.85 105.8 
TIS IS ILVE. 2 ols 6.92 66 54 72 E,i-2 11.35 Tobe mt Ta: 
Lie is 6.92 66 54 72 Lule? 1 E.O7 ToT pullers 
12. Morn 7.10 54 54 72 Vey toy Gen S200: TIS 
12. mE 7.10 54 54 72 I 3-4 11.37 8.05 113.4 
1 Re Soa eee 6.48 54 54 66 2 8.40 G7o.e TOtd 
13. AES cay 6.48 54 54 66 a 8.05 GSS. Ores 
Borrer Test or Mera’s Mixx. 

BEDU cess Ve... a < 4.78 14 Pr 68 12) 72.38 2.13 44.6 
aan BR is a-ak 4.78 14 75 68 La ies Pe: ES 2.18 45.6 
BO2 Se NLOTN,.«s « 6.64 8 72 72 I 1.82 ey 25.9 
26. spac ace is 6.64 8 72 72 I 1.87 1.75 26.3 
26. ee dasa 0-04 8 72 72 I 2.05 1.92 29.0 
26. pies Uy aa 6.64 8 72 72 I 2.00 1.87 28.1 
29. Sah Eats 4.52 24 75 64 yi oy ey” OY} 3.88 85.8 


29. soho bus Vale 4.52 ot 75 64 AiT-4 4.12 3.90 86.3 
29. Seer ipree A 4.52 24 64 64 41-4 4.05 3.78 83.6 


29. tres 4.52 24 64 64 41-4 4.15 3.70 81.9 
BOLL UIUVE. wise 2.14.38 21 64 64 1°3-4 2,05 1.92 43.8 
30. ey et in aes». 21 64 64 TiS-4. 1 2.12 1.98 45.2 
30. See os 4.38 21 75 64 I 3-4 1.30 1.18 27.0 
30. ly 4.38 21 75 64 I 3-4 1.48 1.35 30.8 
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Burrer Test or Mra’s Mitx —Continued. 


3 

bal 
5 o 34 
‘DATE. Ss 
o% & 

oe 
5 E 

Ay 
2.4m MOTH hes > 6.77 
2; 4 : 0:79 
oP a . 6:37 
Me fs X 6277 
Bruel aes see OS 
3. oils ae 5.53 
3. > 5.53 
3. 5 5.53 
4. f3 6.32 
4. a 6.32 
A; 6.32 
4. 2 6.32 
6. Hi 10.95 
6. x 10.95 
ONS vey chine 12553 
6. a 12.53 
7 ne VLOFTI © se 7.14 
aa 6 3 7.14 
7: ne 7-14 
8. ae 5.92 
8. a 5.92 
Q. * 4.19 
9. - 4.19 
Q. i 4.19 
10. seats e 3.79 
10. z 3.70 
LOW a ey 3-79 
10. a 3-79 
TE, ic 3.46 
it: Ay 3.46 
13. 7 5.23 
re; he 5.23 
14. oe 3.96 
14. 7, 3.96 
Iq. + 3.96 
I4. ¥ 3.96 
15. Pee pre 2 74 
15. SS tate 2.74 
TS. PO eo tae fk 
Le ey o1'e 2.74 
16 ss : 4.78 
16 es 4.78 
16 “i 4.78 
17 3 3-75 
17 ¢: 3.75 
18 2 4.69 
18. My 4.69 
18. rane i 4.69 
20. eae Vee, 4.55 
20. Soi oy oak 4.55 
20. Te 4.55 
20. “a teatn 4.55 
2 e the 4.41 
21. y oN tag 4.41 
22. ieee the 4.54 


Temp. churn’d 


ie 


? 


hours. 


= 
' 
as 


I-4 


ri 
fa. abs 


I-2 


I-2 
I-2 


ges Oe Pee et et ey trie Churnod 
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I-4 
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OV ON Oe DO OY 
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Per cent of 
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DAAUOO HWUL HWEHAHH Moist 
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POOR ANAAP HO HAMNM AY POW AW 
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On wn 
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hs 
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m OVO) 
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NN 
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Nd 
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ourvur 
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Loe) 
ws 


iS) 
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~ 
NO 
NO 
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U 
bo 
lal 

G 
1o) 


@ 
~l 
oe wb 
ones 
do Nob 


_— ~~ 
tO Ur 
La S>) 
Nome, 
No NN 


0 OW 2 GW G2 &? 
wonuwmw o 
Sa SI S41 ©) Gd 


Per ct. relation 


of butter to 
fat in milk. 


59.0 
554 
299 
56.5 
76.1 
62.3 
64 4 
73-2 
77-6 
717 
65 2 
76.4 
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Borrer Test or Mra’s Minx —Continued. 


2 = oS Per cent of 2°. 

nA ‘g butter. B= 5 

DATE. set Be, & a Spelt hapmerent mera f-0° 6 
35 oe Bo Ro o 5 4 ; aes 

ve a a Ba 8 omares BOs 

‘ Ay oH 4 eH oH = an) Ay 
SICimestin MOI, 60° 4.54 48 61 73 Latour 3:50 3.37 742 
23 ees 449 24 61 PBS ANSE IBC 5 3h B77... 79,5 
23 f 4-49 24 Jone 73a 2.45 3.07 46.1 
24 Fe 4 08 72 61 73 3645 F.02 1.55 38.0 
24 + 4 08 72 73 73 3 O O O 
25 tr 3.98 48 73 73 Tez S7tO 2.63 66.5 
25 34 3 98 48 59 75 2 2.40 2.00 50.3 
aE OTC BA 4.49 36 59 73 L-2 , 2i92 2.65 59 0 
2725 LOI. 5. 4.91 48 59 vk I-27 3167 3.00 611 
27 On lke ae 4.91 48 73 73 2 4.25 3.42 69.6 
28 ; 4.42 54 59 73 450% 417 3.70 83.7 
28 J 4 42 54 59 73 I 4.57 3.75 84.8 
28 = 4.42 54 73 7333 O fe) Oo 

29 - 4.36 54 59 73 3-4 4.12 3-37 77:3 
29 3 4-36 54 59 73 3-4 4.05 335 769 
30 : 449 48 59 73 3-4 4.87. 382 85.1 
30 a 449 48 59 73 3-4 4.80 3.82 85.1 
at : 4.21 72 59 73 3-4 2.82 2.60 61.7 
aT hgh tes 4:2 72 59 73 3-4 2.82 2.60 617 
Nov.r-t. 2 4.79 54 59 73 I 4.32°<>--4.00 {.»83 5 
Ticats 4-79 54 59 73 4.17 3.82 79-7 
3. ‘ 5 St 54 59 73 zy ir Whey Asbo Fr: 7 tae 29 
3. tee 5-54 54 59 7A 5-4 rhe 77 hh 532 779 
4. rt : 4.88 54 59 73 1) I-21 8:07 4.52 92.6 
4. cer 4.88 54 59 73, 4,22 5.10 (4.45 . 1912 
5. nS af 5.84 54 54 72 I 6 85 590° EOF; 
5: Bien 7* 5.8f° °° 54 54 72 I 7:05 5.82 99.7 
6. sy 5 O7 54 54 70 3-4 5.92 Sia) FOL. 
6. s 5 O07 54 54 70 3-4 5.80 5.30 1045 
7 Y 5.33 78 54 68 3-4 5.60 507 95.1 
ae 5-33 «78 54 68 3-4 5.62 5.15 96.6 
8. sf 4-98 54 54 68 3-4 5.15 4.62 92.8 
8. . 498 54 54 68 3-4 5.15 4.58 92.0 
IO. i 5.41 54 54 70 11-4 6.18 5.35 99.0 
10. ; 5.41 54 54 Fos ord F-47045 5.40 99.8 
II. ‘ 5 c6 54 54 70 3-4 5.20 - 4.75 93.8 
Il. oy 5.c6 54 54 70 fae ee be} 4.80 94.8 
2; bs 5.20 54 54 rie Te3-4. 916.25 5.42 £023 
12. RS 5.20 54 54 72 I 3-4 562 5.15 990 
13. : 4.77 54 54 6655.22 5-92 4.52 948 
13. } A This ht 54 66 2 gx78. 4.49. °) 933 


In thirty-seven trials with Jem’s milk, two or more samples of the 
same milk were subjected to the same treatment throughout. The 
average of the lowest figures obtained in these cases is 6.57 per cent, 
and the average of the highest figures is 6.88 per cent, giving an 
average variation for all duplicates with Jem’s milk of 0.31 per 
cent. There were twenty-three cases in which the variation was less 
than .8 per cent, and twenty-one cases in which the variation was 
less than .2 per cent. Rejecting the five cases in which the greatest 
differences occurred we have an average variation between dupli. 
cates, in thirty-two trials of .2 per cent. 


ro 
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In thirty duplicates with Meg’s milk we have the average of thie 
lowest figures 3.33 per cent, and of the highest figures 3.46 per cent, 
giving an average variation of .13 per cent, for Meg’s milk. There 
were four cases in which the variation was above .3 per cent. The 
general results with Meg’s milk have agreed nearly as well as would 
duplicate determinations of fat. 

It will be seen that the results obtained from Jem’s milk have 
been much less uniform than those obtained from Meg’s. This would 
hardly have been expected, as Jem’s milk has throughout the whole 
period churned to better advantage and produced a much fine 
quality of butter than has Meg’s. Jem’s butter has with only one 
or two exceptions been of good color, of firm texture, and of fine 
grain. Meg’s has usually been soft, often greasy and of poor color, 
and almost without exception the buttermilk from Meg’s has con- 
tained more fat than that from Jem’s. 

The economy of each milk for butter purposes is shown by the 
relation between the fat in the milk and the butter obtained. The 
figures expressing this are given in the last column of the above 
table, in which the fatin the milk is taken as 100. The average of 
these figures for the whole period is for Jem 95 per cent, and for 
Meg 66 per cent, showing that Jem produced about 50 per cent 
more butter than Meg for the same amount of fat in the milk. 
Leaving out the results of the first week, which owing to inexperi- 
ence in churning, were much below the average, the yield of air dry 
butter from Jem’s milk was a trifling more than the percent of fat 
in the milk. The result for Meg was much below this. 

The difference between the two cows becomes still more prominent 
if we consider the number of pounds of each coyy’s, milk required to 
make one pound of butter. The average number of pounds of 
Jem’s milk was 14.4, and of Meg’s 29. A part of this difference 
can be attributed to the superior richness of Jem’s milk, but the 
better churning qualities of her milk seems to have had the greater 
influence. At those times when Jem’s milk was no richer than 
Meg’s, she stil] made considerably more butter, as is shown below: 








Jem. Meg. 
Per cent. Per cent. 
Fitin= FRE ‘Fat in ie Difference in 
milk. Butter. milk. Butter. favor of Jem. 
October 2.... 6.11 7.48 6.77 6.64 .84 
October 7.... 7.00 6.83 7.14 6.00 83 
October 8.,,, 5.90 5.85 5.92 3.0% 2.28 


Not only is the percentage of butter larger with Jem than with 
Meg, but the absolute amount of butter made from Jem’s milk dur- 
ing the period was larger; on the other hand Meg produced con- 
siderably more milk than Jem. The yield of milk for the fifty-six 
days of the trial was, for Jem 365.6 lbs., and for Meg 550.4 Ibs, 
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Taking the average percentage of butter yielded from the milk of 
each cow we have of butter produced from Jem’s milk 25.5 Ibs. 
and from Meg’s milk 18.76 lbs. . 

The influence of the quality of the milk on the economy of churn- 
ing is shown by comparing the yield of butter from the richest milk 
of each cow with their average yield. Seventy-two trials made with 
Jem’s milk when the percentage of fat was above 7, gave an average 
percentage ratio of butter to fat in milk of 96., the average for the 
whole period being 95. In thirty-seven trials when the fat was 
above 8 per cent, the average ratio of butter to fat was 101.9. 

With Mege’s milk, forty-one trials when the percentage of fat was 
above five, gave an average ratio of butter to fat of 78.3, the aver- 
age for the period being 66: 

In both cases we find that a larger proportion of the butter was 
recovered from rich milk than from poor. The amount of fat re- 
tained in the buttermilk is probably about the same with rich as 
with poor milk, but the effect of this loss on the percentage of butter 
obtained is greater with the milk containing the least fat. 

Influence of time of setting on the yield of Butter: 











: Jem. 
24 hours and under. 24 to 48 hours. Over 48 hours. 
aT A? eB <1 oo Se — + 
rita = 5 a se 
- © 3 + e re < x “es 
: #3 = tae 3 3 oe : B87) OS 
= oS mB} 32 = = ha 5 3 eS 
m5 ae op mS 2s ° a gr 4 
=e a cS rH a a ro oy ca 
8 5-44 73.5 30 7.48 122.5 54 7:74 103.2 
8 4.50 92.1 30 6.93 96.6 54 6,69 100.5 
14 5.30 82.7 30 6.83 975 54 702 gI.2 
21 3.75 58.2 36 7.26 120.6 54 8.02 103.1 
24 2°70 38.9 36 7.55 95-9 54 8.64 106.5 
24 4.62 86.8 36 43,22 159.1 54 7.62 LIA. 3 
ae Fea as SARE 36 7.42 gI.5 54 g.11 107.3 
ph te fel os 42 7.42 Q7.1 54 9.19 104.0 
44 8.56 IOI.5 54 8.58 89g. 
44 8.21 128.1 54 9-52 III.5 
48 5.99 100.5 54 + 7.91 106.6 
48 5.85 99.2 54 8.12 114-4 
48 6.73 93-3 54 6.64 103.0 
48 7.56 TII.O 66° 8.35 99.1 
48 4.11 62.1 66 8.35 102.0 
48 6.55 113.8 66 7.76 Lie, 
48 6.54 104.4 72 8.47 105.9 
48 6.62 99-5 72 4.82 70.2 
48 6.30 100.6 72 9.14 101.2 
48 5-47 87.9 72 6.43 78.7 
48 7.36 89.5 72 5.83 81.5 
48 7-64 93-9 78 8.83 99.6 
48 7.10 Q7.2 96 ) O 


PMERACC iiss ss 3's 5 TPE ap OE hak AR IE WOZ Geer F Re ars seins twee ees 95.8 
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Influence of the time of setting on the vield of butter: 








Meg. 
24 hours and under. 24 to 48 hours. Over 48 hours. 
tet Sa —— Taree SERB Oy oS: a as “ay 
+ 2 28 ° fem 
: S Se ‘S 22 S 2x 
> mare ge © oe a o Gen qa 
- 3 2 oS = o2 ©) 2 ad “ 22 oS ad 
5 = = SE = we - 5‘5 2 wz cE 35 
BO pares) : yen ee 
oP AO! Gel id eee Glee a ice ae 
8 1.82 27.4 30 6 64 98. 54 fe) O 
14 2.15 45.6 30 2 92 52.5 54 4.40 71.9 
21 1.61 36.7 30 6.00 83.9 54 2 48 56.2 
24 3.81 84.4 36 8.34 76.2 54 3.36 7 ie Bia 
24 2.82 62.8 36 7.90 63.0 54 3.91 81. 
oy Neary 36 2.65 59.0 54 4.39 7OS 
48 5.51 87 2 54 4.48 91-9 
48 3.57 69.3 54 4.86 100.3 
48 413 79. 54 5.21 102.7 
48 2392 68.7 54 4.60 92.4 
48 1.24 454 54 3-37 99-4 
48 2.68 56.1 54 4.77 94-3 
48 3.17 67.6 54 5.23 100.6 
48 1.68 38.2 54 4 48 94.0 
48 1.68 ype 72 1,62 43.2 
48 2 31 58.5 72 ‘77 19 
48 aE 65 3 72 2.69 61.7 
48 3.82 85.1 78 2.71 1, 
sri 78 5 11 95.8 
go 2.58 57. 
Average....i...; ST acs ob. See Sharer Sekerhy 65.6. .<.. 2 6eeeeee ey ay Ce 


It appears from this table that the time of settitig most favorable 
to butter yield is for both cows from forty-eight to fifty-four hours 
and that much departure frem this time in either direction has occa- 
sioned a decrease in the quantity of butter obtained. . 

The effect of temperature of setting is shown in the table below, 
in which are arranged all results from samples of the same milk set 
warm and cold. Those set warm were kept on a table in the labor- 
atory and were, therefore, at the temperature of the room about 70°. 2 
Those set cold were kept in a sink with spring water running around 
them ; the temperature of the water varied from 66° F at the be- 
ginning of the experiment to 54° at the end. 
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Jem’s Milk 


























SET WARM. SET CoLpD 

Temp Percent /|Ratio of But. Per cent Ratio of 

set. of ter to fat in of Butter to 
B.S Butter. milk. Temp. set. Butter fat in milk, 

ne 

75 3.85 LLCOs oF 64 5.AT 102. 
75 2.58 40.1 64 4.91 76.2 
68 7.02 114.9 64 7.72 126.3 
68 2.78 94.5 64 7.08 98.7 
Goet=: 2.83 46.7 63 4.80 79.2 
(oS 5.27 6.8 61 4.37 63.7 
73 3.78 47.5 63 6.87 86.4 
73 | 10.02 110.9 61 8.27 91.6 
73 6.66 BG EM 61 6.30 OT 
73 0. 0. 61 6.45 100.3 
3 2.78 38.9 61 5.83 81.5 
73 4,92 (py 59 6.02 96.8 
73 8.37 101.8 59 6.85 83.3 
“5 813 100. 59 7.40 90.9 





eee 





Average, | «5.21 Q3.4 > 6.31 91.0 
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Megs Milk. 
Ser WARM. SET CoLpD 
Per cent |Ratio of But- Per cent |. Ratio of 
of ter to fat in of Butter to 
Temp. set. Butter. milk. Temp. set Butter, {fat in milk. 
‘£5 3.89 86.0 64 3.74 82.7 
75 1.26 28.9 64 1.95 44.5 
68 6.30 — | 93.1 64 6.97 103 
68 2.39 41.7 64 3.44 62.2 
68 1) 45.0 63 1.24 45.7 
73 2.73 a4 Gs 63 2.57 53.8 
73 2.12 56.5 61 1.12 29.9 
73 3.57 76.1 61 2.96 68.3 
73 3.17 68.4 61 3.43 75.4 
73 0 0. 61 3.37 76.4 
73 0 0. 61 3.37 74.2 
73 2.07 | 46.1 61 3.57 79.5 
73 0 0. 61 1.55 38.0 
73 2.63 66.8 59 2.00 50.38 
73 3.438 69.6 59 3.00 61.1 
73 0 0. 59 3.72 §4.0 
Average. PME ON poem Os [ae oe av 3,00 64.0 


We learn from this that there has been a marked difference in 
favor of the cooler setting with the milk of both cows. | 

During the last few days of the trial the test samples were all set 
in the spring water, one bottle in each case being closed and the 
other left open exposed freely tothe air. No differenceswas observed 
in the ease of churning the two samples nor in the appearance of 
the butter obtained, while the quantity obtained was almost identical 
in the two cases The average per cent of butter obtained from 
Jem’s milk in sixteen trials was in the open bottles 7.98 and in the 
closed 7.88 

In fifteen trials with Meg’s milk the average was in the open 
bottles 4.48 and in the closed ones 4.45. 

The melting point of the butter obtained was determined fre- 
quently and was found to be quite constant throughout the whole ~ 
period, That from Jem’s milk varied only one or two degrees from 
104° F. That from Meg’s milk was considerably lower, being in 
nearly every trial 96° F. 
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Five partial analyses of the air-dried butter from Jem’s milk were 
made. ‘These are given below: 


Casein Insoluble 
and ash by fatty 


Date when churned: Water. Fat. difference. acids. 
October 25. Evening..... weal GO 82.88 1.03 
October 27. Morning....... 16.09 82.42 1.49 


November 3. Morning .... 16.14 82.70 1.16 
November 7. Morning.... 13.49 84.83 1.68 86.86 
November 10. Morning .... 14.40 84.12 1.48 
MOA tS ES tis aie eons « « 15.24 83.39 1.37 


The average loss of the butter from Jem’s milk by air drying was 
10.7 per cent; calculated on this basis the average composition of 
the moist butter from her milk would be. 


Water. Fat. Casein, etc 
24.31 74.47 1.22 
Mik. 


The average composition of the milk from the two Jersey cows, Jem 
and Meg, during the feeding experiments in January and February, 
1884, and with brewers’ grains in October and November of the 
same year, is given below. 

Jem is four years old and Meg is six years old. Further particu- 
lars regarding these cows will be found in report on brewers’ grains. 


Average composition of Jem’s milk. 


1884 Number of 

Jan, and Feb. determinations. Highest. Lowest, Average. 
Specific gravity........ 75 1.0360 1.0295 1.0814 
BOOS) a5.16 oo 55) RRP 76 16.10 12.89 14.76 
pit iy te Reape eat 6.80 3.36 5.26 
ETE Se I a 24 3.15 2.85 3.47 | 
Rt cn 14 5.91 4.97 5.26 
LATE. 5 re)” ei .60 ie 

Oct and Nov. 
Specific gravity........ 78 1.0357 1.0280 1.0810 
SOCKS 3) a gegen 56 19.50 13.50 17.03 
(Peper Soa. <ic ix’s.s hate 54 9.64 4.75 7.42 
CasBRite. . e2et es... 8 4.37 3.36 4.07 
Shine wee oy er 8 5.78 4.20 5.01 
NEO) oy a ee ia 2 Sr 10 78 58 .68 
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1884. 
Jan. and Feb. 
Specific gravity 
Solidats 40 8. 


Oct. and Nov. 
Specific gravity 
Solids 
Fat 


ore ef 8 @ @ 


eee es @ @ 
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Average composition of Meg's milk. 


Number of 
determinations. 


40 


eoeeee#ee+e#e 
eecvevcsc#eee. 
eeseeeeeeese 
eeeeeeevee 
ee0eeveee- 


eeeceveeee 


eoeeev372reeese 
eeeewveee 
eee + eeeee 
eevsveteeee 
eeeeeeeve 


eee eeeee 


Highest. 

1.0363 
16:27 
6.43 
4.11 
5.44 
aids 


1.0376 
21.43 
12.53* 

3.80 

5.84 

74 


Lowest. 


1.0315 


12.99 


3.49 
3.48 
4.80 

.60 


1.0253 
12.35 
2.74 
3.54 
4.4] 
51 
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Average. 

1.0337 
14.34 
4.65 
3.73 
5.10 
1 


1.0315 
14.39 
5.20 
3.76 
4.90 
66 


The average of the analysis for the morning’s and evening’s milk 
of each period is as below: 


1884. 
Jan, and Feb. ° 


Morning 
Evening 
Oct. and Nov. 
Morning 
Evening 


1884, 
Jan. and Feb. 
Morning 


POV OLIN Fs Fist neyo batain te tests evade 


Oct. and Nov. 
Morning 


Evening 


Jem. 


eeeeervcrsr0e 29 e202 @@ »,seeoes 6€ 6.8 6 


eeesevrereeoeeeeeseeeeeeeseeeee 


oeoeteoeeeeee ee ee ee ew eee HHO ew 


eoeoeeeeecVeeeree eeeeeeeeevees 


a 'e. ‘ee ¢- se oe we © 6's © © € m2 ¥ (02 


Specific gravity 
1.0337 


1.0321 
1.0326 


Solids. 


14.33 
15.22 


16.80 
17.01 


13.99 
14.76 


14.61 
15.52 


Fat. 
5.02 
5.80 


7.33 
7.65 


4.27 
5.08 


4.91 
6.42 


The average difference between the morning’s and evening’s milk 
of Meg in October and November is not as great as appears from 
these figures, as the nine determinations made of the evening’s milk 
included some of the phenomenal yields. 

The average composition of the milk from our herd of four Jer- 
sey cows during the feeding experiment in 1883 1s repeated from. last 


year’s report: 


“eee eee 
7+ eet @ @ @ 
see © wo ee eee 

ore s+ @ 
e © 8 0-6 2© © « 


Number of de- 


terminations. 


94 


> eeee te @ @ 
eenreevrer¢€e 
eeevrvers eee 
8 Be 2) 8 6: Ae. ¢ 2 
eoeeeseeseeeee 
oeevecevnereerte 


Highest. 
1.0336 
17.5 
15.90 
6.02 
3.93 
5.56 
TA 


* See remarks on phenomenal milk 


Lowest. 
1.0296 
10. 
13.26 
4.47 
3.25 | 
4.64 
56 


Average. 

1.0815 
13.80 
14.47 
5.09 
3.57 
5.15 
.67 
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The variations between the morning's and evening’s milk is shown 
in the following table which represents the average of all determina- 
tion made: 


Spec. grav Cream, Solids. Fat 
PRL Wer sh Sha ual Ga ates 1.0320 12.74 14.20 4.83 
1g MARRS AA ME Ra tr amie 1.03809 14.86 14.74 5.66 
Cream. 


Two analyses of cream have been made with the following re- 
sults : 


Spec. grav Solids. Fat. 
Beuenary 20:1 884 23h)... 2k... Le 2 9887 60.51 54.70 
Op atst he) Tiss ESE Ryn) as ea ee fee 37.76 30.67 


The last sample was churned and yielded 35.6 per cent of the 
weight of the cream in unsalted butter. 


LysIMETER. 


- Since January 1, 1883, monthly examinations of the drainage 
water from the three lysimeters, described in the First Annual Re- 
port of this Station, page 14, have been made. These observations 
are not yet sufficiently numerous to admit of any extended discus- 
sions regarding the amount of plant food lost in the drainage water, 
but it is deemed best to put upon record the results already ob- 
tained. . 

The treatment of the soil in each lysimeter has been the same 
since they were placed in position, viz.: No. 1 is covered with sod, 
. the grass being kept short by frequent cuttings. No. 2 is kept free 
from all vegetation, its surface being left undisturbed. The surface 
of No. 3 is kept in a loose and fine condition by frequent stirrings 
with a trowel. | 

During the first year, 1883, the water from all of the lysimeters 
was mixed and analyzed together; since January, 1884, the water 
from each has been examined separately. The determinations made 
have been total solids, chlorine, nitrogen in free ammonia and in ni 
trates. The results thus far obtained are given below, those re- 
corded in the last report being repeated here. 


Lysimeter Water Collected 


fro 
No. of days Hens Cultivated 
1882. Rainfall fall recorded. Sod. Bare soil. soil. 

Inches. Inches. Inches. Inches. 
PRO aia 825, eee Ss 5.2 O87 1, 02. +000 135 Bye 

Bee et DOL.. fieete aa, 1.251 6 .000 001 284 

MICO OEIC =. wie ae. 0.621 if .000 -000 O01 

Movember 2.4 h..c so. 81.220 7 .000 .009 O11 

BIBCCIUDEL,; (i) occ 5 lee 0.550 4 .000 VEL 249 
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Lysimeter Water Collected 








from 
No. of days rain- Cultivated 
1883. Rainfall. fall recorded. Sod. Bare soil. soil. 

Inches. Inches Inches. Inches, 

SPAITTIALY. crak slo totncettes 0.482 13 .0OT .052 006 , 
TRG UED AY ere tenteere ote 1.441 13 142 .000 .000 
Mar Clie ect ere tas 1s oe 0.880 12 001 .001 001 
ADVIL Ss ithe wie teets + Wd ols 1.580 11 .001 1.291 1.566 
WE Ar ee Oc 4.451 16 1.204 2.439 3.010 
UNG ole 6 Se. cutee 4,120) 12 1.204 1151 9.154 
Ay ish Veen A ts a a 2.980 13 .006 .820 469 
August...... Pek cBOD dmes 0G 959 1.352 
September. .......... 2.120 10 .000 227 .632 
Octoberiery Fas See 2.100 10 .083 964 1.853 
WNOVEMDEnE. ©. ce nes 1.540 5 "935 801 .935 
December.:, 2. 6. o12 0.730 aks .165 .048 1034 

1884. 

eRATUUIALYL: tits a 5.0h, 2 bets 1.83 11 .059 .229 055 
February’.....°. hs GL 2.01 14 2.062 1.540 1.769 
Marti. eco. Sack J... 9.54 16 1.3820 1.629 1.611 
SAL prs: Fencston ee elle. 0.83 11 190 .062 .210 
Maar Cyt ay waded te 2.49 15 .000 510 1.070 
SUNG cure. ow Ue at 2.01 10 .015 228 .090 
SU Warten s c ohie et, a 2.383 12 .000 278 .316 
AMOUSES SOM PS ols 1.44 6 000 000 .000 
Neptember.s)hyou. 4. 3.17 v 000 103 850 
Octoberich eek. 3s 1.67 13 .000 AST .165 
November's. . 2shiein 1.01 8 .000 .000 .000 
December... 02.52.40 0.97 10 .000 432 352 


The rainfall and drainage water for each lysimeter is given in the 
following table in tons of 2000 pounds per acre, the weight of a 
cubic inch of water being taken as .036024 pounds. 


Tons per acre 








qy Drainage water. 
ay Guitiveted: 
1882, Rainfall. Sod. Bare soil. soil, 
PAINE ai tcc a on es 267.88 0 15.25 64.96 
Septem berieis.-c « - wehaeie . 141,34 0 phi 32.08 
October. steal. skola. 70.16 0 0 ye | 
Novemberz +: 0. os viens 137.89 0 1.01 1.24 
December visas ss ce ae 62.14 0 30.61 28.13 
1888. 
January. 7H. 9c eee 54.45 74 5.87 .68 


February, 0.0.5.8), 162.81 16.04 0 0 
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eptember eos Le ee : 
Deere See OSS. 
1 Gea SY ta Aas gh 
Meepemern. boat. lees 


884. 


USO oO Oh ee ee 
CT ea an 


Ne ge ones a5 goes, « 
Be ee. ites i 
Me cece 
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Rainfall. 


99.42 
178.51 
502.88 
465.49 
336.64 
392.05 
239.52 
237.26 
173.99 

82.47 


206.78 
227.09 
286.97 


Tons per acre. 


ooo 


Sod. 
11 
sd 
136.038 
136.03 
67 





ees! 








SRS SLT 


Drainage water. 


A 





Bare soil. 


wa 
145.86 
275.96 
130.04 
36.15 
108.35 
25.64 
108.91 
90.49 
4.56 


25.87 


173.99 
184.04 
7.00 
57.62 
25.76 
31.41 
.O 
11.63 
17.73 
0 
48.81 





Fie <a, | 
Cultivated 
soil. 


LA 
176.93 
340.08 
243.36 

52.99 
152.75 
71.40. 
152.81 
105.64 
3.00 


6.21 
199.87 
182.01 

23.70 
120.89 
10.17 
35.70 
.O 
39.54 
18.64 
0 
39.77 


The amount of solids, chlorine and nitrogen found in the mixed 
drainage water from the three lysimeters in 1883 and in the water 
from each lysimeter in 1884 is given below. 


Drainage water from the three lysimeters: 


Total solids, Chlorine, 


grains 

1883. per gal. 

Jan. 1—Feb. 6... 11.9 

Feb. 6—Apr.16.. 46.7 

Apr. 16—May 20. 26.9 

May 20—June 1. 38.8 
“VLE SN a aa 40.18 
5 Np aN ea 44.94 
JOVEN RR eae 56.35 
September...... 47.95 
October-... 3... +5 49.91 
- November...... 31.73 
Decemnber ...... 23.59 


graans 


per gal. 


1.68 
3.36 


bo 
On 
OTR 


H bo or orto WHA 


Nitrogen as 
free ammo- as nitrates, 
nia, parts 
per million. 


.206 
1.029 
987 
165 
428 
-066 
330 
023 
.066 
.082 
132 


Nitrogen 


‘parts per 
million. 


2.76 
55.94 
24.73 
47.96 
55.90 
66.00 
97.00 
83.26 
92.26 
64.96 
25.24 


Total 
nitrogen, 
parts per 
million. 


2.966 
56.969 
25.717 
48.125 
56.328 
66.066 
97.330 
83.286 
92.326 
65.042 
25.2538 
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Drainage from lysimeter No. 1, in sod: 


1884. 


ar ts 


ee ee @ 


eoeeeee 


acer # © © 


t2 h) Se Le. 


September. .. 


October ... 
November. . 


December... 


January... 
February. . 
March... .. 


eoeeee 


eeereee 


August.... 
September. 
October... 
November.. 
December.. 


January.... 
February... 


coe ee @ @ 


September.. 
October.... 
November... 


Nitrogen as 


Nitrogen 
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Total loss 


Total sol- Chlorine, free ammo- as nitrates, Total nitro- of nitrogen 
ids, grains grains  nia,parts parts per gen, parts in pounds 
per gal. pergal. permillion. million. permillion. per acre. 
. 23.03 HS .0033 2.13 2.133 .02844 
9.52 alate .033 142 L175 .08154 
ae) 02 1.5 0.79 142 221 .06591 
. 10.43 1.2 O99 284 .O83d .01644 
Lysimeter No. 2, bare soil: 
15.4 aL vgt.03 trace 08 00155 
19.11 dD Sie) Lene 20.529 20.542 7.1488 
55.06 d.4 0494 75.073 75.122 27.6524 
46.97 Ai U8 sk 90.02 90.119 “ezezs 
74.34 4.8  .395 117.92 118.315 13.6350 
32.76 1.1°.-...0165 33.122 33.138 1.7073 
42.77 1.52~ .0296 34.80 34.829 2.1879 
42. 3.6 204 64.62 6487 1.5007 
63.14 D2 anes 90.86 90.90 3.2244 
70.42 45 11 11458 114.79 11.206 
Lysimeter No. 3, cultivated soil : 
39.00 1.75 .03 426 456 .00566 
45.43 95.0182. 69.61" 69.623 27.8307 
31.50 3 0494 52.164 52.213 19.0073 
84.44 1.3 .296 65.62 65.916 . 3.1279 
45.08 iy es ODS 68.07 68.129 16.4725 
31.78 ious 02a 23.94 23.963 48.4873 
56.35 oe debe 63.94 63.953 4.5666 
46.90 1. .0 69.60 69.60 _ 5.5045 
538.9% 1. .006 59.66 59.658 2.2246 
44.73 9 064 6297 68.08 ~ 5.0134 


December.. . 


These results show that there is practically no loss of nitrogen in 
The loss is very 


the drainage water from the lysimeter in grass. 
large from the bare soil and still larger from the cultivated. 
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SorGHUM. 


The season of 1884 seemed very unfavorable to the growth and 
maturity of sorghum. A large plat was planted May 26 with seed 
of the Early Amber variety supplied by Prof. Henry of the 
University of Wisconsin, samples of the same seed being sent to 
several of the experiment stations in order that the results obtained, 
with the same variety, in different sections, might be comparable- 
This cane was very backward throughout the season, and when killed 
by frost, October 15, much of it was still in bloom, and only a few 
stalks, evidently of a variety earlier than the most of the plat, could 
be found whose seed was in the dough. These earlier stalks were 
tested October 7, and again October 14. On October 15, a bevere 
freeze having occurred the night before, a fair average of the cane 
was taken from each half of the plat and tested. The following 
results were obtained in the tests made : 


Earty AMBER CANE. 


; Si as I OER VESTS: —_ 
| 








A he t 
eee oleht of Percent! Sp. er. Sr chne Per cent Total 
1834. oe stripped of Bt of sugar | of glu- Sus ia 
ane cane, | juice. | juice. | by polar-| cose. & 
CANC+. T'orams. iscope. 
ete heat ie oak kins: 64 276 45.31. 2.1'2056 BoeOct non wee. | wee 
opal: see a 8 a Be! 7 261 44.5 1.056 Tia 3.80 | tia 
Ci a) Bo: | 74 836 45. 1.08 7.441 3.54 10.98 
OO RO a | 7B 412 46.5 1.053 7.64 4.21 11.85 








* Earliest stalks in plat. 
+ Average stalks from west half of plat. 
+ Average stalks from east half of plat.: 


Two samples of Niagara cane, one raised from ripe seed, and the 
other from unripe seed, were tested October 14. The samples from 
unripe seed _were a little more advanced than that from the ripe 
seed, and the results obtained show it to be a little richer in cane 
sugar, the total sugar being practically the same in both cases. 

















Average Average Per cent 
leneth weight of} Percent | Sp. er. | of cane |Per cent Total 
1884, 14 stripped of of sugar by| of glu- |  uoar 
cane cane, juice. juice. polaris- cose. 5 
* | grams. cope. | 
OC ara eS % 316 39 .2 1.076 11.96 2.22 14.18 
SALES er ae Pree 73. | 347 41.1 1.076 | 11.10 3.10 14.20 














* From ripe seed. 
* From unripe seed 
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FERTILIZER. 


The examination of fertilizers has, as heretofore, received but 
little attention, only a limited number of analyses having been 
made, and these, without exception, have been undertaken for the 
accommodation of private parties. A list of these analyses is 
given : 








PHOSPHORIC ACID. | 6 dy 
i Z 
» NAME. a aaa MANUFACTUREF. 
3 | 2 8 
: ® ; = 
28 Le det eae 
=} . re) gs s 
rs) © & }° Yo) | 
wD en = H at < 
Alkalinerbone.... se ae nee 6.73 | 1.91 | 4.88 | 12.52 | 3.62] .... | Maryland Fert. Co. 
Standard Ammon. Bone 
Phosphate............. ...| 5.70 | 1.00 | 2.79 | 9.49 | 1.99 | 1.07 | Farmers Fert. Co. 
Honest Fertilizer........... 6.97 | 1.44 | 1.59 | 10.00 | 1.42 | 3.43 | L. L. Crocker. 
Bowker’s Alkaline Bone 9.12 | 2.11 | 2.06 | 18.29 | 4.61] .... | Bowker Fert. Co. 
Chesapeake Alkaline Bone.| 5.02 | 2.27 | 2.47 | 9.76 | 3.56] .... | Chesapeake Guano Co. 
Chesapeake Ammoniated 
Bone Superphosphate....| 5.88 | 2 00 | 4.64 | 12.52 53 | 1.04 | Chesapeake Guano Co. 
Pure Bone Mealh 22005 45)) 2 ateae. ee 18.46 | .... | 4.50 | Williams, Clarke & Co. 
Ammon. Dissolved Bone...| 6.58 | 3.42 | 1.82 | 11.82 a 1.98 | Williams, Clarke & Co. 
Ammon. Dissolved Bone...| 6.82 | 2.82 | 1.44 | 11.08 | 2.10 | 2.40 | Lister Bros. 
Muriate of Potash .......... ene al (bares: (eee As fein ROA bles eae 
Muriate of Potash .......... ohle | Sewn eee cenleoe. Snare 


W.OUGSASHN O82. eeker eo ces | eee Rd 2 Pe ie 2.65 | 4.92 | .... | From tile kiln. 


REPORT OF THE BOTANIST. 


The work of this department has been largely directed to the in- 
vestigation of the diseases of plants, and it is only on this subject 
that it seems necessary to make a formal report. Some interesting 
physiological investigations are under way, but are not yet com- 
plete enough to be published. 

The subject of plant diseases is so broad, of such commanding im- 
portance, and one so little understood by cultivators that instead of 
concentrating the work upon a few examples it seemed that the 
most good could be accomplished by making observations upon any 
and all, as they came to hand. In pursuance of this plan whenever 
a disease appeared upon the grounds of the Station or in the neigh- 
borhood, it was subjected to observation and experiment, and as 
completely studied as time and facilities permitted. The report, 
therefore, only treats of such diseases as have thrust themselves 
upon our attention, and only such of these, moreover, as became 
specially conspicuous or yielded the best returns for our labor. It is 
hoped that those who have occasion to consult this report will bear 
in mind that it is only the result of a single season’s work, and that 
a complete and wholly satisfactory presentation is by no means pos- 
sible in so limited time. 

Judging from the comments upon fungous diseases which the 
writer has now and then seen in the agricultural and horticultural 
papers of the day, a short introductory statement of the relation of 
fungi to diseases in plants will not be superfiuous. 

Fungi, like other plants having no green coloring matter, chloro- 
phyll (and let us bear in mind that fungi are amenable to the same 
general laws that govern other kinds of vegetation), may be divided 
into two physiological classes, saprophytes and parasites ; the former 
live upon lifeless organic matter, and the latter upon living matter. 
Many of the moulds, toadstools and other sorts, with which we have 
little to do in this report, are of the first class. To this class also 
belong some which do not wait for plants to die, but, with most un- 
seemly haste, begin feeding upon them while yet alive, and then 
complete their development upon the dead and putrefying bodies 
which they have helped to destroy; such are many of the rots, as 
those of the potato, tomato, and of many fruits. From such sapro. 
phytes, which begin their work of destruction before the plant 
is dead, there are all gradations to the completely parasitic fungi 
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which take their nourishment from the living host, without killing 
it, and in some cases without interfering with its functions, like 
many of the mildews, rusts, peach curl, etc. 

Probably those most to be dreaded are the half-saprophytic kinds. 
They may grow for some time in the host before killing the tissues 
and beginning the work of disintegration. In this case there is a 
struggle between the fungus and its host. The fungus requires 
a certain grade or quality of food, it must be, we will say, not 
above a certain degree of vitality; if the vigor of the host can be: 
raised to exceed this point, the fungus is successfully repulsed, and 
the disease overcome. Again, in other instances, the fungus hay- 
ing a different habit of life, finds a foothold at some weakened part, 
as upon old leaves, a sickly branch, or through a wound, and by 
slowly diverting the nourishment of the plant to its own uses, 
finally lowers the vitality until it Invades and destroys the whole 
plant. But some fungi are more aggressive than either of these, and 
at once strike at the most highly vitalized parts of the plant, blast- 
ing the tissues wherever they touch. It would be folly to fight such 
a disease simply by enhancing the vigor of the plant, for this is 
only providing the fungus with a better supply of the nourishment 
which it prefers. No more foundation exists for the beliet that a 
fungus cannot successfully attack a healthy plant, than that a well 
man cannot be made sick by a contagious disease. If we admit, as 
is most likely true that these saprophytes are helped in their work 
of disorganization by bacteria, especially the kinds that most quickly 
kill the host, such as the rots, the facts are not materially changed, 
for in this case the bacteria without the assistance of the fungus 
would have no power to break down the tissues. py 

This brings us to the consideration of true parasitic fungi. If 
we select for an example such a fungus as the lilac mildew (Micros- 
phera Friesii Lev.), which causes the upper surface of lilac leaves 
to turn white in late summer, we shall have to do with a fungus 
which completes its growth upon a living host, from which it draws 
its nourishment, and with so little disturbance to the normal funce- 
tions that one can scarcely call it a disease. In the nearly related 
pea and hop mildews the hosts are usually unable to supply sufficient 
nourishment for both host and parasite, and the host, in conse- 
quence, fails to develop fully. In the cases just mentioned the para- 
site lives wholly upon the outside of the plant, but it is quite as com- 
mon to find it penetrating the tissues, and living inside. A simple 
case in point is the peach curl. The mycelium of the fungus causing 
this disease ramifies through the tissues of the leaves and. young ~ 
shoots of the tree, and makes itself almost a part of them. There is 
no marked disturbance of functions till the fungus begins to fruit, 
causing the leaves to become hypertrophied, to ripen prematurely 
and fall away; but the part of the fungus remaining in the tree 
lives on perennially. It is only when the tree is unable to meet the. 
full demand for nourishment that we see any lowering of vigor. 
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We have thus seen that many fungi live upon dead plants, others 
take an active part in killing the plants in order to feed upon the 
dying tissues, while others live upon the outside or occupy the inside 
of the host without causing further harm than using part of the 
plant’s nourishment. Between these forms there are all gradations. 

A few words regarding the structure of fungi and their modes of 
reproduction may be prized by those unfamiliar with the subject. 
Fungi are plants of simple.organization, but yet of as great diversity 
of structure and habit asis found in the larger plants that fill up a 
landscape. They are often spoken of as one would speak of the 
cabbage family, for instance, but there is really no such close rela- 
tionship, they should rather be considered as varying from each 
other as much as do the various kinds of trees and herbs. 

The body of the fungus is composed of branching threads, except 
in bacteria, and a few other cases, where the threads, if they may be 
so called, are unbranched and extremely short. These threads taken 
together are known as mycelium. Sometimes the mycelium is com- 
pacted into a solid body of definite form, as in mushrooms, ergot, 
etc., but quite as often it remains as loose tangled threads. 

All fungi produce spores. These are minute bodies consisting 
essentially of a single cell, having some direct office in the reproduc- 
tion of the species. Sometimes the spores are compounded by several 
cells being united. ‘They may be globular or any other shape. They 
usually grow at last into another individual, that is, they are really 
seeds in function, except some of them which are only the male ele- 
ment in the sexual reproduction. Of this latter kind are the pollen 
.grains or pollen spores* of flowering plants, which are as truly 
spores as the spores of ferns, or of corn smut. There are many 
kinds of spores designated by names usually formed by putting a 
prefix before the word spore, for example pollenspore, ascospore, 
uredospore, etc. a 

Some fungi like some weeds are able to grow and fruit whenever 
cireumstanees are favorable, but the majority have their appointed 
seasonsasmuch astrees and herbs. Some produce but one kind of 
spores, as peach curl, while others have several kindsto meet the re- 

uirements of different seasons and conditions, as wheat rust. Some 
fungi complete their growth during warm weather, while some grow 
slowly all winter and have a fresh set of spores ready by spring, of 
which the black knot is an example. ; 

It we consider fungi in relation to the application of fun- 
gicides, they may be conveniently classed -as epiphytic, embrac- 
ing such as grow on the surface of plants, like the pea mildew, 
and endophytic, such as grow within the plant, like peach curl or 
oat smut. Many of the endophytic kinds send branches of the 
mycelium to the surface on which spores are borne, but the rest of 


* So called by De Bary, in Vergleichende Morphologie und Biologie der Pilze, 
1884, p. 140. 
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the fungus is concealed within the tissues of the host. A writer re- 
cently commenting on the disease of the lily, and acknowledging his 
total ignorance of its nature, said: “ But it makes little practical 
difference, as all these low forms of fungous life, whatever may be 
their names or character, are usually destroyed by sulphur,” and so 
are birds caught by putting salt on their tails. My youthful exper- 
ience in bird catching, however, soon taught me that there existed a 
prime difficulty in getting the salt in contact with the bird, and so he 
who tries sulphur on all fungi will soon learn that a like difficulty 
awaits him. As a rule sulphur is an effective fungicide for the 
epiphytic kinds, but it goes without saying, one would think, that it 
is useless for the endophytic ones. For when the fungus is entirely 
within, the utmost efficiency that could be expected from the external 
application of sulphur would be to prevent the production or germ- 
ination of spores on the surface of the host, and in some cases to 
thus act asa check to the spread of the disease. And what is true of 
the application of sulphur is true of all other fungicides employed at 
the present time. 
The following diseases are treated more or less fully in this 
report : 
Diseases of the pear: 

Pear blight. 

Leaf blight and scab. 

Leaf brownness. 

Leaf yellowing. 


Diseases of the apple: 
Apple blight. 
Leaf blight and scab. 


Diseases of the quince: 
Quince blight. 
Leaf brownness. 
Leaf mildew. 
Quince rot. 


Diseases of the peach: 
Yellows. 
Curl. . 
Gumming or gummosis. 


Diseases of the tomato : 
Rot in green tomatoes. 
Rot in ripe tomatoes. 


Disease of oats: 
Smut. 


Disease of clematis : 
Rotting of the roots. 


Disease of Canada thistle : 
Brown rust. “a 
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DisEAsEs OF THE PEAR. 


Pear Blight. 


Pear blight is a disease so well known that no minute description 
is needed to indentify it. Its chief characteristic is the blackening 
of the branches and foliage, usually accompanied with a peculiar 
putrefactive odor. The disease may attack any part of the tree, 
except it be the roots, and either progress till the whole tree suecumbs, 
or stop short at any point. It is also known both as jire blight and 
twig blight. 

Many theories have been proposed to account for it, of which the 
one ascribing it to the direct influence of bacteria is so far in advance 
of the others that it alone need be considered in the present connec- 
tion. It may be well to say at the outstart that the bacterial theory 
is not absolutely proven, but it has reached that stage of plausibility 
where it is able to account for the known facts, and is therefore of 
practical service. We will first present what previous researches 
have revealed, then state the results of our own labors, and finish 
with some general conclusions. 

Bacteria were first noticed in connection with pear blight by Pro- 
fessor T. J. Burrill in 1877,* but no experiments were undertaken 
till 1880.4 He then made an extended series of careful inoculations 
which resulted in showing that the disease could be easily communi- 
cated from one pear tree to another by introducing into healthy 
tissues a little of the exudation from a diseased part, and in the same 
manner could be communicated to the apple and quince. Experi- 
ments were also tried to determine how the disease is naturally 
propagated from tree to tree, tying diseased branches into healthy 
trees, and smearing the uninjured surface of stems and leaves with 
the exudation used in inoculations, but with purely negative results. 
Little else has been added to our knowledge of the disease up to the 
present season. The subject of bacteria as the cause of disease in 
plants is a very recent one. The best proven case other than pear 
blight is that of thé yellow disease of hyacinths which has occasioned 

reat losses to bulb growers in Holland during the past few years. 

he investigation of this has been undertaken by Dr. J. H. Wakker,t 
of Amsterdam, but up to the present time without materially ex- 
tending our knowledge of such diseases in genera]. In brief this 
much had been done previous to the beginning of the year 1884 in 
direct experimentation upon pear blight and similar plant diseases. 

In beginning work upon this subject my first object was to re- 
trace the ground gone over by Professor Burrill. In carrying out 
this part of the work I was specially favored in having an abundance 
of healthy pear and other fruit trees belonging to a number of 


*Trans. Illinois Hort. Soc., 1877, p. 114: same, 1878, p. 80. 

+ Proc. Amer. Assoc. Adv. Sci., XXIX, p. 583 ; Amer. Nat., XV, p. 527. 

t Bot. Centralblatt, XIV, p. 315; Onderzoek der Ziekten van Hyacinthen, Haar- 
lem, 1883. 
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varieties conveniently situated for observation, together with a nearl 
entire absence of spontaneous outbreak of the disease in the immed- 
iate vicinity; the only occurrence of blight on the Station farm not 
produced by inoculation being upon a few twigs on one of the quince 
trees. These were discovered July 26, and promptly removed. A 
branch or two blighted on a pear tree half a mile distant, and were 
removed July 11, but so far as known no other cases occurred 
nearer the Experimental orchard than a mile and a half. A total of 
one hundred and twenty one inoculations were made. In the first 
seventeen experiments, all made the same day, the inoculation was 
performed by removing a small amount of the sticky exudation from 
a freshly blighted pear branch and inserting it in the tissue to be © 
infected by using the point of a pin. In all subsequent trials some 
of the deseased branch was sliced into enough water to barely cover, 
rinsed about for a few moments, and removed, which left the water 
slightly milky. The inoculation was made by puncturing the tissue 
of the plant with a pin and applying a drop of the infusion. The 
use of the exudation is troublesome, as it is often inconvenient to 
procure it in good condition and owing to its adhesiveness is inserted 
in the wound with difficulty. The infusion conveys the infection 
with equal certainty. These inoculations were performed late in the 
afternoon, and when convenient on a damp day, but no other pre- 
cautions were taken to insure a perfect inoculation. 

.The accompanying tables give each experiment by number (ex- - 
periments of all sorts being numbered consecutively as undertaken), 
the part of the tree which was inoculated, the source of the virus 
used in the inoculation, and the number of days intervening between 
the time of inoculation and the first external indication that the 
disease had taken hold of the healthy tissues. 

A glance at these tables shows so plainly that the disease may be > 


Prar. 
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experiment. treated. of virus. incubation. 
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means of inoculation, as ~ 


maintained by Professor Burrill, that I deem it unnecessary to state 
the facts more fully. 
The place of the inoculation was early found to bea matter of 


moment. 


Good results were obtained with thrifty growing parts, 


but to get the best results it was not only necessary to use green or 
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immature parts, but those which had not yet attained full size, i. e., 
those in which the tissues were still elongating. Thus in shoots of 
the present year’s growth, but which had reached full Jength at the 
point chosen, the infection usually would succeed but only after a 
long period, while in yet older wood it invariably failed. In tender 
elongating shoots the arrest of growth at the point of inoculation 


often lead to a curvature, owing to extension of the opposite | 


unaffected tissues, so that the part above was bent out of its course 


()UINCE. 

No. of ; Part Source Days of 
experiment. treated. of virus. incubation. 
2 PRE RSME hed irri Lo ye Stem. Pear. 16 
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full forty-five degrees, or even sixty. This was: especialiy marked 
in the apple shoots. In the case of leaves its failure to infect. is 
directly traceable to the age of the leaf. And this is not surprising 
‘when we remember that the leaves ona blighted branch may remain 
green and apparently normal for two weeks or more after the death 
of the branch, as pointed out by Professor Burrill,* showing them 
to be poorly suited tothe growth of the bacteria. The pear leaf 
given in the table (exper. 28), which showed disease after six days, had 
reached, scarcely one-third full size. 

This requirement of immature tissue is equally marked when in- 


THORN. 

No. of Part Source Days of 
experiment. treated. of virus. incubation, 
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*Proc. Am. Assoc. Adv. Sci., XXIX, p. 592. 
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oculation is made on the fruit, the most successful trials being with 
fruit about two-thirds grown, the earliest made, showing a develop- 
ment of the disease of astonishing virulence. Frnit of full size and 
on the point of ripening took the infection slowly, and in a much 
milder form. . 
Another element affecting the virulence of the disease was brought 
into notice while working on the fruit. This made prominent the 
fact that the more succulent the tissues the more strongly manifested 
became the disease. It was well shown in experiments 71 to 75 on 
green fruit of Bartlett pear. These were begun on July 24, and 
not again looked at until July 30, when they were found to have 
uniformly developed a wholly unexpected form of the malady. A 
circular spot three-fourths of an inch across had taken on the brown 
color of rotting fruit: At the center of this spot, and immediately 
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surrounding the wound made by the inoculation, the tissues had 
sunken somewhat, while from the slightly enlarged wound there 
flowed an abundant yellowish pus that ran down the surface of the 
pear and dripped on the ground. It was an ulcer of quite as sick- 
ening appearance as if on animal flesh. ‘The pears were all but one 
removed at. once from the tree and placed under bell jars in the 
laboratory. The remaining one was left three days longer, and not 
showing any additional features of the disease was then removed. 
Upon cutting open one of the pears almost the whole interior was 
found to be diseased and brown. On August 4 two pears lying un- 
molested in the bell jars had become so thoroughly rotten with the 
disease that several new abscesses had broken out, from which as well as 
from the original wound there was a copious suppuration. The 
instances which follow are in: marked contrast. On July 26 a 
Flemish Beauty pear was inoculated (exper. 87) which only produced 
asingle large drop of exudation from the wound, much too thick to 
flow. Several Baldwin apples inoculated July 31 partly gave no exuda- 
tion and partly (exper. 100 and 113) barely as much as the Flemish 
Beauty pear. A number of quince fruits were inoculated (exper. 
66 to 70) at the same time as the Bartlett pears but gave no exuda- 
tion at all. The different results are in the main explainable on the 
ground of the varying succulency of the different fruits. The va- 
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riety, the age of the fruit, and several other factors may have had 
some influence, but the season’s work seems to show that these are 
subordinate. Three Bartlett pears inoculated August 2 (exper. 
118 to 120) gave very slight exudation, and three pears of each of 
the following varieties, Bartlett, Howell, Flemish Beauty. Mt. 
Vernon, Seckle and Doyenne Bussac, inoculated August 9 (exper 
148 to 162, not tabulated), gave no exudation whatever. In these 
cases there appeared to be no doubt that the lack of exudation was 
due toa milder form of the disease induced by the approaching 
ripeness of the fruit, for in each case the pears became quite mellow 
before the.experiments were closed. The last named experiments 
were undertaken to see if any difference could be traced in the action 
of the disease in the several varieties used, but owing to the lateness 
of the season, or rather ripeness of the fruit, no conclusions could be 
drawn. What is true of the fruit in regard to succulency, is ap- 
parently true of the other portions of the tree, but of necessity in a 
less marked degree. It may be that the supposed susceptibility of 
certain varieties is in part referable to their possessing softer tissues 
or lateness in maturing the recently formed parts. But it is a ques- 
tion requiring more data than isat hand and must be left for further 
study. 

Macaiher point made by Professor Burrill was that the blights of pear, 
apple and quince are identical, a conclusion that my own work fully 
sustains, for in all the experiments performed the result did not in 
-any way appear to be influenced by the source of the virus. That. 
made use of was from apple, pear and quince, mostly obtained from 
young nursery trees about a mile and a half away. As shown in the 
tables, it was used both upon the same kind of trees from which de- 
rived and interchangeably, and as I have said without appreciable 
difference in the results. The test was carried even a step further by 
using a virus from quince, which had received its infection from 
pear, aud continuing the disease in the pear, apple, quince, ete. Several 
such permutations were made with no variation that could be traced 
to the changes. 

If the disease would thrive upon the apple, pear and quince, it 
seemed worth while to test its action upon other plants. Eight in- 
oculations were made upon June-berry (Amelanchier Canadensis) of 
which two were thoroughly successful. These two were on tender 
growing shoots with immature leaves; those that failed were in shoots 
of the present season’s growth but fullsize and fairly ripened. Ido not 
therefore doubt that the maturity of the shoots was quite sufiicient 
to account for the failures. Nine experiments were tried upon thorns, 
two being upon the English hawthorn (Orataegus Oxyacantha), and 
the remainder upon the evergreen thorn (Crataegus Pyracantha). Of 
the two instances on hawthorn (exper. 91 and 92) one resulted 
in completely killing some inches of the shoot, while the other ex- 
tended less than an inch along the stem but then stopped, and as it 
did not encircle the stem, the shoot was not killed. Of the instances 
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on evergreen thorn two (exper. 101 and 102) killed the shoot, three 
(exper. 103 to 105) more or ‘ess checked the growth, while two 
(exper. 116 and 117) showed no effect. The last two experiments 
were begun on August 2, and the others on July 31. The cause of 
the. failures with the thorn both partial and complete is not quite 
plain. The shoots had not reached their full growth, and continued 
to e:cngate after the inoculation. The lateness of the season may 
have had something to do with it, but just what is impossible to say. 

Seven inoculations were made in the twigs of oak-leaved mountain 
ash without results. The dates were July 24 and 29. Owing to 
the earliness with which the mountain ash matures, its wood was al- 
ready solid and practically ripe, and the failure to secure infection 
ought not therefore tobe asurprise. All experiments so far recorded 
were on members of the pear family, having a rather close relationship 
with each other. . 

A few trials were made outside the pear family ; one on stem of 
black raspberry and three on green grapes giving no result, but 
- those on peach proving very interesting. The latter did not, how- 
ever, reproduce the blight, but gave rise to what appeared to be 
genuine gummosis, the further discussion of which will be given 
under that head. 

The variability in the time required for the disease to pass through 
the state of incubation and become outwardly visible was evidently 
due to a number of influences, partly susceptible of statement and 
partly very obscure. The most obvious were the maturity and suc- 
culency of the tissues already mentioned. The influence of the 
vigor of the tree aside from the succulency of. the part inoculated, 
the lateness of the season as a separate factor from the maturity of 
the part experimented with, the weather, particularly the tempera- 
ture and moisture of the air, all have conspired to vary the progress 
of the disease, but no data could be secured. A mechanical difficulty 
presented itself in the case of the apple and quince, for the surface 
of the stems of each, and of the quince fruit, are closely woolly or 
pubescent, and changes in the color of the surface beneath cannot 
be traced readily. In the apple the pubescence about the wound 
often turned brick red, extending sometimes as far along the stem 
as the tissues became diseased, and occasionally aiso showing inside. 
I could not make out what the color, which was usually evanescent, 
was due to, or if it could be produced by other means. The outward 
indication of the disease was not always commensurate with the 
progress within, for in several instances in the fru:t the disease passed 
rapidly to the core but spread iaterally with much slowness, while 
sometimes in the stems it would pass some inches along the inner 
tissues before it showed at the surface. It 1s therefore evident that 
the number of days given in the tables as the time of incubation 
does not represent the same stage of the disease in every case. We 
may, however, say that under favorable circumstances the disease 
will appear in about a week after inoculation. I have now passed 
over the chief features of the experiments establishing the infectious 
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nature of the disease, and have shown that it may be easily conveyed 
from tree to tree of apple, pear and quince as already proven by 
Professor Burrill, and even to the English hawthorn, evergreen thorn 
and June-berry, and by inference to any pomaceons plant; that on 
the contrary it is not likely to thrive upon plants outside this group. 
I have shown that inoculations may be made not only in the stem as - 
practiced by Professor Burrill, but also in the leaf and fruit; that 
immature tissues take the disease most readily, and specially those 
of a succulent nature. Tee 

I shall now pass to the reasons for ascribing the disease to the 
agency of bacteria. In the first place it is well to bear in mind that 
bacteria are plants living upon organic matter, and the smallest of all 
living beings; they possess the power of independent motion like 
animalcules, reproduce principally by division, i. e., each divides into 
two, each of these into two, and so on, the parts formed at each divi- 
sion growing to be as large as the parent; that under some circum- 
stances, however, they reproduce by spores. 

If a thin slice of diseased pear wood, especially when taken at an 
active stage of the disease, be placed in a drop of water, a white 
cloud will be seen to emanate from it and spread through the water. 
If this be looked at with a magnifying power of about four hundred, 
diameters, the whiteness is resolved into minute rounded bodies 
somewhat longer than broad, and apparently colorless. These are 
bacteria, and occur in numbers that are absolutely inconceivable. 
They have been found to be a constant accompaniment of the disease, 
being the crucial test of its genuineness. But it may be urged that 
they are only the bacteria of ordinary putrefaction which invade the 
tissues as fast as they become weakened by disease. That the 
disease is inseparable from the bacteria, however, seems almost cer- 
tain from the fact that they are to be found in advance of any visi- 
ble change in the tissues. That they induce an incipient putrefaction 
is evident from the changed color of the tissues, the strong and 
peculiar odor by which an experienced person can detect the disease 
before seeing it, and by the remarkable readiness with which a di- 
seased branch will mould when placed in damp air. They are, how- 
ever, conspicuously smaller than the common putrefactive bacteria 
» (Bacterium Termo); neither can the latter be substituted for them, 
as was demonstrated by inoculating various plants, including pear 
and peach, with an infusion of the bacteria from rotting tomato in 
the same manner as for pear blight, and in every case without results. 
But it may still be urged that in inoculation it is not the bacteria 
which convey the disease but some poisonous principle in the 
mucous surrounding them or in the dead juices of the phan which 
kills the tissues and paves the way for the growth of the bacteria. 
Here it must be confessed is the weak point in the bacterial theory. 
It has been shown that the disease is infectious and always accom- 
panied by a specific bacterium, but it has not been shown that the 
bacteria when completely isolated from the fluids about them will 
convey the disease, or that, on the other hand, the fluids freed from 
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the bacteria will not convey the disease. Until this demonstration 
is furnished, and it is one that 1s entirely feasible,the bacterial 
theory of pear blight is not thoroughly proven. But nevertheless 
it is quite evident that, as the theory is in accord with all the known 
facts, part of which are otherwise unexplainable, it answers for the 
present every practical requirement. 

Taking it for granted now that the disease is due to bacteria, I 
shall pass to the discussion of its natural mode of propagation from 
tree to tree. The experiments performed by Professor Burrill con- 
sisted in bringing diseased branches in contact with healthy ones, 
aud in smearing the surface of twigs and leaves with virus; they 
gave no results. I repeated the latter upon green fruit, without re- 
sults. It was noticeable in the case of the ulcerous pears that the 
pus, as it ran over the surface of the yet unaffected part, did not dis- 
color or change the tissues in the least. In trying the experiment 
upon leaves I was able, in one instance, to communicate the disease 
to a vigorous growing shoot by smearing virus upon a very young 
leaf at the apex. This was done in the laboratory by keeping the 
eut end of the shoot in water. In another experiment a watery in- 
fusion of the blight, such as used for inoculation, was permitted to 
drip for some hours at about the rate of four drops per minute upon 
a tender shoot kept fresh in water, care being taken that none of the 
infusion got into the water in which the shoot was placed. Both 
apple and pear shoots were tried, and one of the former appeared to 
take the disease. But none of these experiments were satisfactorily 
performed, and I only mention them as affording serviceable hints. 
In another trial a young pear tree about a foot and a half high, which 
had become well established in a flower pot, was watered exclusively 
from August 7 to 31 with a copious supply of water made milky 
with infusion of pear blight; no results followed. 3 | 

From such scanty data as these no positive conclusions can be drawn, — 
but the following conjectures seem plausible: The bacteria escape 
from the tissues in the slimy drops that ooze out from the diseased 
parts, especially in damp weather. They are washed off and freed 
from the viscid part by rains, and upon becoming dry are taken up 
by the winds. Being now suspended in the air, a damp day, dewy 
night, or light rain would bring them in contact with the delicate 
surface tissues of expanding buds, or the exposed internal tissues of 
fresh cracks or wounds, in the most favorable way to introduce the 
contagion. This is quite in accordance with the fact that the disease 
usually starts at the ends of the branches, but also appears sometimes 
on the larger limbs and even the trunks. It also explains the fact 
that the rankest growers are most subject to attack, these exposing 
more tender surfaces, and upon the disease obtaining a foothold, fur- 
nishing more succulent tissues. The disease is even said by some to 
be a product of high cultivation ; on the other hand, a nurseryman 
told me a few days since that the land we were surveying was so 
poor that pears would not blight upon it, which I could believe was 
quite possible, for the trees would grow so slowly that no surface of suf- 
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ficient delicacy would be exposed to permit infection. Observation 
has shown that there issome connection between the attacks of blight 
and the direction of the wind, for it has been noticed that the trees 
on the windward side of an orchard are sometimes first and most 
severely blighted, and again, that a tall hedge has checked the march 
of the disease ; all of which is quite reconcilable with the view pro- 
osed. 

Another possible mode of contagion is by the punctures of insects. 
Having come in contact with the fresh exudation of the blight, they 
would certainly carry some away, to be distributed at the places 
where they alight But I am not inclined to consider this a very 
frequent means of contagion. 

It is apparent that the disease does not find access to the plant by 
way of the roots, both from my experiment and from its local 
nature.* 

What vow shall be the nature of the controlling treatment? 
None can be suggested that promises so well as the old one of the 
knife — vigilantly destroying every trace of the disease. ‘The most 
satisfactory course would be to remove each limb as soon as the 
bark becomes discolored, but this is impracticable on account of the 
inconspicuousness of the change. ‘The blackened leaves will usually 
be the first indication of its presence; the disease will then have 
been in progress two or three weeks or more. The limb is to be re- 
moved some inches below the point.where the bark is discolored, the 
distance being greater where the disease is of longer standing. Un- 
less the knife has been carelessly passed thfotigh a diseased part, . 
there is noneed of using disinfectants, and in that case it is easier to 
take another knife than to cleanse the contaminated one. By regu- 
larly inspecting the orchard once a fortnight or so, the disease, ex- 
cept in very severe attacks, may be kept entirely in check with only 
now and then the loss of a tree where it has found access to the 
trunk. Whether any harm can arise from the limbs being left upon 
the ground cannot be definitely stated, but there is probability of it, 
and it is certainly a surer course to annihilate all life in them by ° 
burning. 

It may be well to say a few words about proposed remedies that 
are not likely to be of value. The most promising of these is check- 
ing the growth of the tree by mulching, withholding of fertilizers 
and cultivation, or putting the land into grass. That this will! sne- 
ceed in giving a certain immunity cannot be questioned, but whether 
the gain is greater than the loss is to be doubted. The method ~ 
might, however, be serviceable during periods of unusual severity, 
lasting generally from three to five years. The application to the 
soil.of sulphur, salt, potash, lime, fertilizers of all sorts, drugs, poi- 
sons, or any thing whatever, is not likely to afford any relief or im- 


* It is doubtless a slip of the pen when Penhallow says that pear blight ‘‘in- 
volves the entire system,” as in the case of peach yellows.—Popular Science 
Monthly, XXV, p. 388. 
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munity. Preventing the access of germs from the air by spraying 
the trees with some antiseptic is theoretically possible, but the diffi- 
culties in the way of practical application are so great as to give no 
hopes of success. 


Lear Brigut AND Soap. 


Fusicladium pyrinum, Fekl. 


Leaf blight appears as dark brown or blackish spots on the leaves, 
leaf stalks and one year old branches. It is most noticeable on the 
under surface of the leaves forming indefinite patches, at first barely 
perceptible in the slightly changed color of the surface, but finally 
becoming more extended and curling the leaf, especially when on 
the midrib, by stopping its growth. . 

The amount of injury done to the pear tree is often very consid- 
erable, as it is a fungus and draws heavily upon the tree’s food sup- 
ply to maintain its own growth, and also interferes with the elabora- 
_ tion of new material by obstructing the light and weakening the 
assimilative power. The fungus inhabits the part of the leaf just 
beneath the surface with a dense growth of mycelium, from which a 
great number of vertical branches are sent up into the air bearing 
the spores. This manner of growth gives the surface a minutely 
velvety appearance to the unaided eye. 

Sometimes the fungus is seated on thickened scab-like spots on 
the under side of the leaf, varying from mere points to an eighth of 
an inch across, and occasionally coalescing into larger areas. Small 
holes are to be seen in some of the spots as if an insect had escaped. 
These raised spots are in fact caused by a minute mite, phytoptus 
piri, and the spongy growth of the leaf which it induces seems 
specially favorable to the growth of the fungus. 

The leaf blight thrives with equal vigor upon the fruit where it 
causes the disfigurement and injury known as scab or rust. Its 
effect in checking growth is seen better here than on the leaves, 
owing to the much more rapid development of the fruit, and gives 
the one sided and spotted appearance which detracts so largely from 
the marketable value. 

Our knowledge of the life history of this fungus is not very com- 
plete. The exact mode of distribution, and manner of securing a - 
foothold on the new growth of the season are almost unknown, but 
yet are important items in devising a method for its control. Pril- 
lieux,* who studied it in France, thought that it might be intro- 
duced upon young trees in the process of grafting, and could be 
perpetuated on.a tree once attacked by being carried over the winter 
on the young branches. But it is quiteas likely that the distribution 
is effected by spores blown through the air. It becomes most troub- 
lesome in rainy seasons, and for the same reason its development is 
accelerated by damp warm weather, or a damp location. 


* Comptes Rendus, 1877, p. 910. 
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No experiments in combating the disease were tried at the 
Station. Of the remedies which have been proposed, the following 
appear meritorious. They are based upon the supposition that the 
fungus coming so near to being entirely on the surface may possibly 
be reached by outside application, at least in some of its stages. 
Whether this hope will prove well founded can only be told by trial. 
Professor Burrill recommends kerosene emulsion made with soap or 
milk* as used for insects. Professor Saunders suggests three 
fungicides, either (1) hyposulphite of soda in proportion of one pound 
to ten gallons of water, or (2) sulphide of lime made by beiling two 
pounds of sulphur and one pound of quick-lime in two gallons of 
water with frequent stirring till of a reddish yellow color, then al- 
lowed to settle and the clear liquid poured off, or (8) sulphur in pro- 
portion of one pound to ten or fifteen gallons of water, kept sus- 
pended in the water by constant stirring.t These are to be applied 
with syringe or force-pump. ‘The best time of application must be 
determined by trial, but just before the leaves appear and dur- 
ing the early stages of the fruit would seem to be vital per- 
iods. It is also generally conceded that good drainage, open prun- 
ing, and judicious selection of varieties will do much to prevent its 
appearance. I judge from my own observations that whatever pro- 
motes the vigor of the tree will in so far act as a check to the devel- 
opment of the fungus. Its affinities are with those sorts that live’ 
upon dead or decaying plants, and we may therefore expect that a 
weakened constitution will be more congenial to it than a vigorous 
one. We may also infer this from the fact that it is the enfeebled 
tree made so by age, injury or lack of cultivation that suffers most. 


Lear Brownness. 
Morthiera Mespili, F'ckl. 


This fungus causes the tissues of the leaf to turn dark brown or 
blackish in small rounded spots which show on both sides the leaf. 
On the surface of these spots and mostly on the upper surface of the 
leaf, are a few minute black specks which the microscope shows to 
contain curiously grouped colorless spores, each with a lash as long 
as itself. (See fig. 1.) 

The oldest leaves are attacked first, and the disease progresses 
towards the end of the branches. The leaves are finally killed and 
drop from the trees, but the fungus is so inconspicuous that its pres- 
ence might be readily overlooked, and the fall of the leaves ascribed 
to a wrong cause. 

It has been studied by Sorauert whose vernacular name for the 
disease (Blattbriune), I have adopted, for want of any English name, 
although it does not seem particularly appropriate. He placed some » 








*Trans. Mississippi Valley Hort. Soc., 1883, I, p. 202. 
+Canadian Horticulturist, VII, p. 127. 
{Quoted by Frank, in Krankheiten der Pflanzen, p. 590. 
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spores on a healthy leaf, saw them germinate and bore their way into 
the leaf, and in two weeks the characteristic brown spots appeared, 
with the black specks in due course of time. He found upon the 
fallen leaves in winter what he took to be the same fungus produc- 
ing another set of spores (ascospores), which became ripe in April 
and May. Such fungi are able to keep up a slow growth all winter, 
when higher vegetation is at a standstill. These winter spores prob- 
ably propagate the disease on the new leaves of spring. He also 
found that the fungus is in some instances able to winter over on the 
bud scales* without entering a second stage. The disease affects 
young trees most, and especially those of weakly growth. No rem- 
edy is yet suggested. The same fungus apparently is very common 
on wild and cultivated thorns. 


Lear YELLOWING. 


This disease was observed in a large pear orchard not far from the 
station. By midsummer the leaves began to turn yellow and more 
or less flame colored. Microscopic examination of the tissues of the 
branches showed them very full of starch, but gave no indication of 
the cause of the ditliculty. No fungi were present of any sort, ex- 
ternally or internally. The trees were evidently languishing, and at 
last dropped their leaves long before the usualtime. Thetrue nature 
of the malady might have remained undiscovered had it not been for 
an accidental circumstance. A large pear tree within view of the 
office window showed one of its large lower limbs to be afflicted in 
the manner described, while the remainder of the tree kept its 
healthy green color. The microscopic examination of the tissues, 
the change of color in the leaves, and their early fall, tallied aceur- 
ately with the cases already cited. The clue to the matter was found 
when it was discovered that the limb had been girdled some time 
previously, apparently not within a year, and that this was the line 
of separation between the healthy and diseased parts. The solution 
of the difficulty was plain; the leaf yellowing was due to defective 
nutrition. The orchard where the first named instances were ob- 
served had once been one of the largest in the country, but having 
been seriously depleted by blight, had been put into grass and much 
neglected. Fertilizers and cultivation would doubtless restore the 
trees to normal health. Professor Penhallow* recommends phos- 
phates for invigorating pears, and sulphate of potash as a special fer- 
tilizer. It is plain that individual cases arising from injuries will 
require special treatment. 


DisEasEs of THE APPLE. 
Apple Blight. | | 
It has been shown under the head of pear blight that these two 


a ne eee eee ee ee eS ee 
* Before the Mass. Board of Agriculture, Dec. 1884. See New England Farmer 
for Dec. 13. 
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diseases are identical in origin. There are slight differences in the 
action owing to differences in the nature of the trees, but [ have been 
unable to make sufficiently extended observations to state them ex- 
actly. The disease seemed to-progress about as rapidly in the apple 
as in the pear, but owing to the hairiness of the former, as already 
stated, accurate comparisons were not practicable. A different 
method of comparison was also tried. On August 7 a drop of virus 
from pear was placed in the center of a slice of Baldwin apple and 
of Bartlett pear, and the slices kept moist under bell jars. The ex- 
tension of the disease spots over the surface did not differ much in 
rapidity, but was more conspicuous on the pear. In the Jatter it 
rapidly reduced the tissues to a semi-fluid condition, while in the 
apple it broke them down very slowly. But we cannot say that the 
results might not have been quite different or even reversed by tak- 
ing different varieties of the two fruits, or trying the experiment at 
an earlier date. A more obvious difference is shown in the leaves 
and wood of the apple not turning blackish when killed by the blight 
as do those of the pear, but to a dark brown, a difference apparently 
due to the ¢hemical constitution of the two. | 


APPLE Scap AND Lear Buicur. 


Lusicadium dendriticum, Eckl. 


This disease is very similar to that on the pear, and it is quite 
possible that the difference in the growth of the fungus, which en- 
titles it toa different specific name, is due to the influence of the 
plants on which it lives. It is usually more abundant on the upper 
surface of the leaf than on the lower, which is so covered with close 
pubescence as to obscure its early stages. 

The rusty or scabby spots on ripe apples continue to grow 
throughout the winter, or as long as the apple is sound, but new 
spots do not appear to arise; so no harm comes from placing perfect 
and spotted apples together in the same bin. According to Mr. 
Hatch of Wisconsin from five per cent of Dutchess to as much as 
ninety-nine per cent of Fameuse and Walbridge scab injuriously in 
bad years.* In some years there is almost a total loss of the crop 
from this cause, while in almost every year an appreciable part is 
rendered unmarketable. 

The growth and reproduction of the fungus has been studied by 
Sorauer,t but without learning how it obtains entrance to the tissues. 
A very complete statement of the habit of the fungus, and of the 
injury done to the several varieties of apples, has recently been pub- 
lished by Trelease.t The same remedies suggested for pear scab 
are applicable here. 





* First Annual Report Wis. Agric. Exper. Station, p. 52. 
+ Quoted by Frank, in Krankheiten der Pflanzen, p. 587. 
{ First Annual Report Wis. Agric, Exper, Station for 1883, pp. 45-56. 
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DisEAsEs OF THE QUINCE. — 


VYuince Blight. 


This has been treated under the subject of pear blight. It has all 
the characteristics of apple blight, and, like that, does not cause the 
dead parts to turn black, but only brown. I have never, however, 
seen the reddening of the hairs and tissues noticed in the apple. 
Treatment is the same as for pear blight. 


Lear BrRownness. 


Morthiera Mespili, F'ckl., var., Cydonia C. & FE. 


_ This disease of the leaves is very similar, if 
not identical, with that on pears. The spots 
made by the fungus are, however, more con- 
spicuous, being of a light-brown color, and show- 
ing equally well on both sides of the leaf. They 
are most often about an eighth of an inch across, 
nearly round, but coalescing in places into ex- 
tended brown patches. The central black dot is 
r; . very noticeable upon close scrutiny. This is a 
ig. I. — Mycelium : : 
and spores of Morthi. Common disease, but does not often prove very 
era Mespili, Fckl.,var., harmful. It affects crowded nursery stock par- 
Cydonie C. & E., or ticularly, but may occur on trees of any age and 
quince leaf brownness. ioeatt NGit duel eh ae ted 
Magnified 250 diame. location. No remedy has yet been suggested. 


ters. Original. 





Lear Mitprw. 
Podosphera tridactyla, ( Wall.) 


This, like most of the parasitic white mildews grows entirely upon 
the surface of the supporting plant. It consists of a cobwebby film 
of interlacing filaments, spreading over both surfaces of the leaf, 
but best developed on the upper side. To the naked eye it appears 
like a whitening or mouldiness of the surface ; almost every one has 
noticed the very similar affliction in lilacs. It usually appears in 
June, soon producing an abundance of colorless spores to spread the 
fungus rapidly to other leaves and other trees. In the latter part of 
July the minute dot-like fruits begin to appear, and continue to do 
so until the leaves fall. These look to the naked eye like mere par- 
ticles of dust, but their regularity in size, perfect roundness, and not 
being dislodged by blowing or slight friction will usually distinguish 
them. The resting spores, which are able to withstand the rigors 
of winter and reproduce the mildew in the spring, are contained in 
these fruit dots. 

The disease was noticed on the lower limbs of quince trees, grow- 
ing against a wall where they were somewhat shaded. The fruit- 
dots were produced in the greatest abundance. The fungus is one 
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which, other things being equal, thrives best upon a vigorous plant, 
yet does -not disdain a weakly one; but its draft upon the plant 
naturally shows most in the latter. The same fungus, although 
also doing damage to seedling apples is oftenest met with on cher- 
ries, even curling the leaves and causing their premature fall. 

As the fungus is an entirely supertiicial one, it ought to be pos- 
sible to control it. Sulpur is the principal remedy for this class of 
ailments, but [ am not aware that it has been tried in this case, and 
its efficacy with each fungus can only be told by testing. It is to he 
applied by wetting the foliage, preferably with water containing con- 
siderable soap, and then dusting on the sulphur. 


Quince Ror. 
Spheropsis Cydonie C, & E. 


When the quinces were gathered at the Station in October quite 
a considerable part of them had begun to rot, many having become 
worthless. The rotting usually began at a few centers only on each 
fruit and spread regularly in circles. until the whole fruit had de- 
eayed. The spots retained considerable firmness, but eventually be- 
came more or less flattened. As they enlarged the centers took on a 
blackish hue, and by close examination could be seen to be covered 
with black points. These points contained innumerable brown 
spores, capable of spreading the disease. This was tested (exper. 
218) by inserting a minute piece from the surface of the diseased 
fruit containing the spores beneath the skin of a sound quince under 
a bell jar. The spores germinated, and the rotting progressed 
slowly, when, on the twenty-second day, the spot had reached an 
inch and a half in diameter, and the fruiting points had begun to 
appear. The same experiment was tried upon a pear (exper. 222), 
but although the spores germinated, the mycelium did not thrive 
and penetrate the tissues. Common rot (Penicillium) soon set in, 
and terminated the experiment at the end of the ninth day. No 
preventive is known for this malady. 


DiIsEASES OF THE PRACH. 


Peach Yellows. 


No cases of yellows occur in any peach orchards in the immediate 
vicinity of the Station. On July 11 a visit was made to several ex- 
tensive orchards near King’s Ferry on Cayuga lake, about twenty 
miles distant, where through the kindness of Mr. J. OC. Atwater I 
had the opportunity of inspecting great numbers of sick trees in all 
stages of decline. Whether any of these trees were suffering from 
the genuine yellows (if it be a specific disease at all) I was unable to 
satisfy myself. That many of them were slowly dying could not be 
questioned. Some showed premature fruit, a few had small, wiry ~ 
and somewhat fascicled branches, and the majority had more or less 
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yellow, often very depauperate foliage, tinged with red; but these 
characteristics were not often concentrated upon the same tree. The 
microscopic examination proved not at all more definite. Some of 
these trees stood in cultivated.land, but many of them were much 
neglected; they were of all ages. At one place a small hillside 
orchard had become entirely worthless, and only awaited a conveni- 
ent time to be uprooted. In the mean time it was necessary to plow 
and fertilize a portion of it to be cultivated as a garden, and the 
trees of this part had surprised the owner by taking on a most vigor- 
ous and healthy look, with ample deep green foliage. 

The peach trees of the Station of various ages stand in ground 
haying the high cultivation of a garden, and although some of them 
are seriously afflicted with the curl and gummosis, they have shown 
no tendency toward yellow or undersized foliage. A garden or- 
chard across the way, which does not receive so high cultivation, 
shows a corresponding decline in the healthy look of its foliage. 

Judging from these observations and other similar ones, it seems 
evident that cultivation and fertilization of the soil are of more 
than usual importance in maintaining the health and fruitfulness of 
peach trees. I do not, therefore, doubt that in a great many in- 
stances the application of the special fertilizers so ably advocated by 
Professor Penhallow* would produce the desired effect. But so 
long as I am unable to decide to my own satisfaction upon the true 
nature of the yellows as a specific disease, it is obvious that the last 
remark cannot be construed into an advocacy of a remedy for that 
particular ailment. 

In October afew peach trees were found about seven miles from 
the Station which showed every external indication of being in the 
last stages of the yellows. The microscopic examination confirmed 
this belief, showing that the cells were gorged with starch, and had 
the other indications described by Professor Penhallow.t Careful 
examination was now made for bacteria. It was at once apparent 
that if present at all they did not occur in the obvious and abundant 
manner seen in pear blight. Bacteria were occasionally found, and 
in one or two instances seemed to be grouped at one spot, but there 
was no absolute proof that they came from the interior of the tis- 
sues. Here the matter was allowed to rest. J am desirous of mak- 
ing a study of the disease the coming summer in localities where 
one can hope to find it in the fullest development. 


Pracu Curt. 
Eroascus deformans, Tul. 


The curl has been very prevalent in this section of country. In 
the Station orchard it occurred upon some of the largest trees in so 
severe a form that they were all but killed. This was not, however’ 


* Consisting of 25 pounds kieserite, 125 pounds muriate of potash, and 450 
pounds dissolved bone-black per acre, — Houghton Farm, ser. III, No. 2, p. 41. 
+ L. c., p. 31, pl. IL; Trans. Mass, Hort. Soc., 1882, p. 127. 
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the first season of its appearance, for it is doubtful if it could ever 
become so harmful without accumulating strength by the growth of 
previous years. 

The disease is readily recognized. By the latter part of May the 
leaves of an affected tree show very considerable contortion or 
crumpling, which continues to increase until the leaves have quite 
lost their normal appearance and grown into baggy folds and 
wrinkles, and at the same time become somewhat thickened. ‘The 
whole leaf is not always affected; often a greatly-distorted leaf will 
have —it may be the apex—dquite unaffected and normal. In 
about a month the surface of the leaf takes on a whitishness or 
bloom, especially upon the under side, and the leaves soon drop 
from the tree. In severe attacks the tree is almost or quite defoli- 
ated, the branches becoming about as bare as in early spring. More 
usually, however, new leaves are developed as fast as the diseased 
ones fall, so that while the ground is strewn with cast-off leaves the 
tree continues in full foliage. In either case, by the latter part of 
July the trees will be well provided with a second crop of healthy 
leaves. 

The parasitic fungus which causes the disease grows exclusively 
inside the tissues of the tree. Although the mycelium is abundant 
it is dificult to detect on account of its delicacy and transparency. 
It was first seen in the leaf by Prillieux* in 1872, and Frankt has 
since detected it extending from the leaves through the veins and 
leaf-stalks into the bast bundles of the smaller branches. It insinu- 
ates itself between the cuticle and cells of the lower surface of the 
leaf, and there produces in June its numerous spores in minute sacs, 
each containing from six to eight. It is this fruiting of the fungus 
that gives the whitish bloom to the leaf just before it falls. 

Nothing whatever is known of the way in which the spores trans- 
mit the disease, and it is difficult to frame plausible conjectures. 
The mycelium is, however, perennial, and lives from year to year in 
the younger branches, running out through the leaf-stalks and occu- 
pying the new leaves each season. One may easily convince him- 
self of the probability of this by carefully watching a tree known to 
be infested, for he will be able to detect more or less evident traces 
of the disease from the earliest appearance of the leaves in spring 
to their fall in autumn; and having become familiar with these signs 
will be able to tell it in trees whose condition is not previously 
known to him. ; 

The curl pays no regard to the condition of a tree, but may be 
found in the thriftiest, as well as in the weakest. Its life, however, 
is so thoroughly bound up with the life of its host that whatever 
influences the health of the tree, influences the health of the fungus, 
although not always to just the same degree. The harmfulness 
arises from two sources, first the necessity of the tree providing not - 
only for its own nourishment but also for that of a voracious para- 


* Bull. Soc. Botanique de France, 1872, p. 227. 
+ Krankheiten der Pflanze#, p. 526. 
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site, and secondly the loss of a whole crop of leaves at the very 
height of the growing season. A tree must have a vigorous consti- 
tution and be well cultivated and fertilized, indeed, to bear a crop 
of peaches under such a strain. A few large trees on the station 
grounds were so thoroughly filled with the fungus, and also pre- 
viously weakened, that they produced a few tufts of leaves only till 
the fruiting period of the fungus had passed and it became compara- 
tively inactive, when a normal amount of healthy foliage at last ap- 
peared. It was an instance where the growth of the fungus had so 
far outstripped the ability of the tree to supply the required nour- 
ishment that host and parasite were alike suffering. It is a common 
error to ascribe the attacks of fungous diseases to the influence of 
the weather, not considering that each fungus has its appointed sea- 
son of development the same as a higher plant. In fact there is no 
more reason to suppose that it is wholly a matter of temperature and 
moisture that causes the curl to ripen its spores and complete its 
yearly growth before the heats of midsummer arrive, than that the 
same cause regulates the appearance of the peach blossoms. It is 
rather the hereditary habit which even the weather is rarely able to 
alter. 

As it is not known how the disease gains access to the tree, of 
course no preventive measures can be intelligently prescribed. 
When a tree is once infested, however, the disease can be kept in 
check and possibly eradicated, by annually pruning away the ends 
of the branches in spring, thus destroying most of the mycelium 
that has lived through the winter. It is also recommended by 
Frank,* and several American writers, to destroy the diseased 
leaves; a troublesome operation, the utility of which cannot at pres- 
ent be fully demonstrated. Wintert recommends the protection of 
the trees from rain during the unfolding of the leaves, which may 
be practicable in Germany but is not in this country. De Jubain- 
ville and Vesquet add to these the cultivation of the soil and a lib- 
eral supply of ashes or other fertilizers containing potash, which is 
certainly a requisite for complete success, if the trees are to remain 
in full vigor. 

GuMMING oR GUMMOSIS. 


Gumming or gummosis, the terms are synonymous, are the names 
applied to the production of the brown or amber colored gum that 
exudes from wounds on the body, limbs and even fruit of the peaéh, 
as well as other members of the same family, such as the plum, 
cherry and flowering almond. The phenomenon has excited much 
attention and the literature is extended, but the subject is yet by no 
means fully understood. Other duties having prevented my under- 
taking an extended series of experiments in this direction, I shall 
here only state as much of the subject as will convey some idea of 
the bearing of the few results obtained. 

* Krankheiten der Pflanzen, p 526. 


+ Krankheiten der Kultur-Gewiichse, p. 47. 
¢ Maladies des Plantes Cultivées, p. 300, 
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Most recent, as well as earlier writers, consider the exudation of 
gum in stone- fruited trees as pathologie, arising from some abnormal | 
process or influence in the plant. The exact method by which the 
gum is produced is now through the investigations of Wigand, 
Frank and Prillieux very well known. It is found to proceed from 
a deorganization of the walls and contents of the cells, beginning in 
the wood and involving the bast and bark, and in severe cases the 
cambium also, the star ch and other contents of the cells being at the 
same time included in. the general change. The physiological sig 
nificance of this process has recently been studied at the agricul- 
tural Hochschule at Berlin, under Frank’s direction,* and the con- 
clusion reached is that the production of gum where a wound has 
occurred is quite universal in woody plants, and serves as a protec- 
tion to the exposed surface during the process of healing. It is, 
therefore, the excessive production of it that is harmful. This 
narrows down the inquiry very materially, for we have now only to 
investigate the cause of this increased activity which has changed a 
normal into an abnormal process, often causing an enormous waste 
of material that would have otherwise gone to the production of 
healthy tissues. Frankt is of the opinion that it isa symptom of the 
weakened vitality of the tree arising from some additional cause, 
and that, therefore, in order to prevent or cure the malady it is nec- 
essary to first restore the tree to health, when the gumflux can be 
easily checked. 

A year ago Dr. Beyerinck of the agricultural school at Wagen- 
ingen, Holland, conceived the idea that the production of gum 
might be caused by bacteria. By experimenting he found that the 
disease could be started in any of the plum family by inserting a 
little of the gum into a fresh incision, but that if the gum be first 
thoroughly: heated no change takes place. This pointed directly to 
some living contagium, and in searching for it he finally fixed upon 
one of the higher fungi, instead of bacteria, whose mycelium and 
spores appear ed to always be present.{ The fungus was described 
as a new species of Coryneum (C. Beyerinckii) by Oudemans.§ 
The occurrence of mycelium in the gum is no new discovery, as 
spores are very easily caught in so viscid a substance, and many find 
it a favorable soil in which to grow. As longagoas 1855 Berkeley| 
ealled attention to the abundance of mycelium, especially in some 
chérry gum from South Carolina; but it was not considered as in 
any way related to the pr oduction of the gum. 

The following experiments were tried at the station: June 1%, 
small pieces of peach gum not exceeding the size of a pea were in- 


* Cf. Botanisches Centralblatt, XX, p. 194. 

+ Krankheiten der Pflanzen, p. 93. 

¢ Cf. Gardeners’ Chronicle, xt p. 238 ; I have not seen the author's original 
paper, Onderzoekingen over ‘de Gomziekte bij Planten. 

S Hedwigia, 1883, p. 1138; Plowright, in Gardeners’ Chronicle, X XI, p. 410. 

Taenlnee Chronicle, 1855, p. 205. 
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serted under the bark of one to three year old branches of thrifty 
peach trees. In three weeks all but one had apparently become es- 
tablished and new gum added. At the same time some gum from 
the same source was similarly planted under the bark of cherry 
and plum trees; of four plantings, all grew. The microscope 
showed the presence of abundant mycelium and spores, but whether 
of the species found by Beyerinck was not definitely determined. 

In examining flowering almond bushes in June, many branches 
were found to have their terminal portion quite dead, and with an 
exudation of gum at the point between the dead and _the living 
parts. In many cases this was also accompanied by a growth of the 
fruit rot fungus (Oidium fructigenum), it forming minute white 
tufts of spores over the whole surface of the branch from one to six 
inches above the gum. Whether the initiative was due to the punc- 
ture of an insect, occasioning the flow of gum, and this offering a 
favorable medium for the introduction of the rot fungus, all having 
a share in the final killing of the branch, or whether the several 
agents appeared in a different order, it is not our present purpose to 
inguire. The association of the rot fungus with the gumming was 
suggestive, and experiments were instituted to see if any actual re- 
lationship existed. Spores of the fungus were inserted in a slight 
incision of the stem of a vigorous young shoot of cherry, of peach 
and of flowering almond, kept fresh under a bell jar. Other shoots 
of the same sort were infected in the same way with spores of the 
same fungus taken, however, from rotting cherry fruits. All the 
spores germinated readily, and all but one of the cherry shoots 
showed the beginning of rot in the stem in twenty-four hours. Con- 
siderable of the stem and part of the leaves of the peach and of the 
flowering almond shoots were rotten in nine days. The remaining 
cherry shoot rotted about a third of an inch each way from the 
wound in the same time, and besides, what is the interesting point 
in this connection, two small drops of gum had exuded from the 
wound, which had all the characteristics of the usual cherry gum. 
Two days later the larger drop was removed and ‘examined under 
the microscope and found to be permeated with the mycelium of the 
rot. As an isolated case, it is very difficult to say whether the fun- 
gus had any direct influence or not in producing the gum. 

Another set of experiments, primarily undertaken for a different 
purpose, have a direct bearing here. On July 16, a number of in- 
oculations were made on the vigorous growing branches of a peach 
tree, using the viscid exudation from the pear blight, but all of these 
except one (exper. 22) were destroyed by accident. This one did 
not reproduce a blight, but, most unexpectedly, in ten days gave a 
drop of clear amber gum that differed in no perceptible way from 
that produced by ordinary gummosis. The next trials were on July 
24, when five inoculations were made, using an infusion of pear 
blight instead of the exudation and with uniformly the same results. 
One of these was carefully examined in section and bacteria were 
found abundant in a layer lining the wound, but not extending out 

{[Assem. Doc. No. 33.] 
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into the body of the drop of gum. It having been suggested that 
the gum might have appeared had no virus been applied, another 
set of inoculations was tried (exper. 144 to 147) in which two punc- 
tures about four inches apart were made on each shoot, one of which 
was wet with a drop of pear blight infusion and the other not, To 
detect any possible influence of the upward movement of the sap, 
in two cases the wound nearest the end of the branch was infected, 
in the other two cases the wound farthest from the end of the 
branch. The results were uniform; the infected wounds gave a drop 
of gum, and the others did not. Three of these branches were ex- 
hibited before the Botanical Club of the American Association for 
the Advancement of Science at its meeting in Philadelphia, with a 
statement of the case. 


PrEAcu. 
No. of Part Source } Days of 
experiment. treated. of virus. incubation. 
Peon ath Gay oat Pipe phere pass aptly as Stem. Pear. 10 
ETE ESR Gem LSE a Srp ty ays Ss ‘ ie 6 
54D ‘ : 6 
PSD) 5 Sieh Sei ple (cole a lane be SSE peated <s 6 
55b a 4 6 
55c E es cS 6 
144 66 66 5 
145 y ce ns 4s 
146 66 6“ 5 
147 : < 5 


Having now presented the various sides of the matter, I think we 
may safely conclude, taking all the facts into consideration, that the - 
abnormally large production of gum in the peach and kindred trees 
is due to the inciting influence of a fungus, possibly bacteria, but 
more probably a filamentous fungus,and that it is not necessarily 
restricted to a single species. 

The flow of gum is often a serious drain upon the vigor of the 
tree, and it becomes an important question what shall be done to 
stop it. Frank and Prillieux recommend cutting away entirely such 
small branches as are affected,and in larger branches cutting out 
the spots producing the gum. This is not always practicable, however, 
as for example in the following case. In looking over an orchard 
not far from the Station, trees were noticed which from one point of 
view were completely covered from the ground to the ends of the 
limbs with masses of gum averaging the size of a hazel nut, but on 
stepping to the opposite side of the tree the bark appeared normal 
and no gum visible. Upon inquiry it was learned that an exception- 
ably violent hail storm had passed over that part of the orchard 
early in the season, and that it came so that hailstones struck on the 
side of the trees now covered with gum. It was plain that the gum 
had started wherever the bark was injured by the hail. The knife 
could certainly not be used to advantage in this case. A trial of 
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corrosive sublimate was made at the Station, by cleaning the gum 
from the wounds and then applying a saturated alcoholic solution. 
In another experiment a slice of about a square inch of bark was 
turned back and well washed with the solution, a piece of gum as 
large as a pea was now inserted, the wound again drenched with the 
solution, and the bark tied down. A control experiment on the 
same limb was in every way the same except the corrosive sublimate 
was not used. Both grew vigorously, and the corrosive sublimate 
in this, as well as in the preceding instances, apparently exerted no 
more influence than so much water might have done. Several trials 
were made to burn out the diseased parts with red hot soldering 
irons, but while some of the spots showed no gum for several days, 
all finally began to flow again. Whether by a more thorough trial 
or even by one or two repetitions, the flow could have been event- 
ually stopped, and the wound caused to heal, cannot be told, but the 
process seems to promise the best of any yet proposed. 


DismAskEs OF THE ToMATO. 
Rot in Green Tomatoes. 


The principal malady that came under our observation was one, 
or it may be a complication of several, causing great loss by the pre- 
mature decay of the fruit. The rot usually began at the apex or 
blossom end of the fruit, and extended quite regularly on all sides 
toward the opposite end. It appeared as an even brown rot, with- 
out much changing the form or solidity of the fruit, and occurred 
at all stages of growth from small to full size. The microscope 
showed an abundance of mycelium in the interior of the fruit, accom- 
panied by a profusion of bacteria. No spores were observed, and of 
course the identity of the mycelium could not be established. 

The great. abundance of bacteria suggested the query whether 
they did not originate the rotting, and the mycelium finding a con- 
genial soil came in as a secondary agent, or whether the reverse were 
true. ‘To decide this several inoculations were made by using an 

infusion of the bacteria in the same manner as in similiar experiments 
with pear blight. The infusion was made by rinsing some slices of 
the rotting tomato in water, producing a slight cloudiness from the 
abundance of the bacteria. As the mycelium in the tomato possessed _ 
no spores or loose parts there was little danger of any of it getting 
into the infusion. The part of the plant to be inoculated was 
punctured and a drop of the infusion applied. This was tried on 
the tender ends of the branches and on the young fruit of tomato 
and several varieties of pepper, also on the shoots of potato and peach 
and the fruit of pear, in all some thirty experiments. In not a sin- 
gle instance did any rotting occur, or any other effect than would 
have followed a simple puncture. This at once set at rest any doubt 

that the bacteria acted in any other capacity than as associates feed- 
ing upon the tissues killed by the mycelinm. 
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As already stated, the identity of the mycelium could not be de- 
termined. Ina paper presented to the Society for the promotion 
of Agricultural Science at its late meeting in Philadelphia, Dr. 
Halsted stated that he had traced the rotting of green tomatoes to a 
fungus inhabiting the leaves of the plant, usually called Cladospo- 
rium fulvum. This fungus did not occur upon the leaves of toma- 
toes at the Station, and whether the mycelium of the rot was inden- 
tical with it could not be ascertained in the absence of spores. The 
very similar Cladosporium herbarum was, however, common upon 
ripe tomatoes, and also wherever cracks occurred upon partially-ripe 
fruit. This is an exceedingly common fungus on all dying or dead 
vegetation, but is not known to cause rots of the nature of the one 
under discussion. | 

Our season’s work, therefore, decides nothing as to what fungus 
causes the rot in green tomatoes, except that it is not due to bac- 
teria, or of its mode of attack or the means for controlling it. 


Ror wn Rrezt Tomatozs. 


The work on the premature decay of ripe tomatoes was rather 
more successful than that of green fruit. The softening and final 
- breaking down of the tissues of ripe toma- 
toes, accompanied by a strong vinegar odor, 
was found to be associated with the presence 
, of common yeast (fig. 2), and another yeast- 
“J like plant (fig. 3), known as Oidium lactis, 
J so named by Fresenius,* who found it upon 
sour milk. The latter kind formed a snow- 
white mass wherever the skin of the tomato 
was broken. It was also found upon the ex- 
Fig. 2.— Yeast plants posed inner surfaces of ripe watermelons and 
from an over-ripe tomato. muskmelons that had been cut open and left 
aN Rts 200 times.—Ori- on the ground to decay. Bacteria were pres- 
ent in all cases. There was no difficulty in 
producing the same phenomenon of fermentation and disintegration 
of the tissues in an unaffected, ripe tomato by introducing a drop 
of the juice from one containing the fungi. 


* Beitrage zur Mykologie, 1850-63, p. 23, 
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Another fungus was found which 
produced a roughness on the sur- 
face of the tomato, and usually 
made a rather dry mass beneath 
as far as its abundant white myce- 
lium extended. It corresponds very 
well with the figure and description, 
by Saccardo,* of Gloeosporium pho- 
moides, which was found upon  to- 
matoes in Italy in November, 1878, 
and may be identical with it. The 
fungus develops just beneath and 
within the epidermis or skin of the Bigg, S-Oidiumlacites Rew trom 
fruit, and soon breaks through it a crack in an over-ripe tomato: a, the 
and produces great numbers of ATES phate tats ; " gett ds 
spores on the ends of the protrad. {2m the ends 6, hain of spore sre 
ing mycelium, as shown in the cut ing spores; ¢, spore-like portion of 
(fig. 4). To the naked eye it only the mycelium, forming successive . 


roughens the surface of the fruit by branches of the same spore-like na- 
ture; f, mycelium, The spores are 


the spores and ragged edges of the merely short sections of the myce- 
broken skin, but upon cutting open lium, and germinate in the same man- 
the tomato a firm, whitish mass re- Der as the mycelium branches, all 

ls its extent gradations being found between the 
Ne ; two, Magnified 250 times,—Original. 
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Fig. 4.— Vertical section through the edge of a spot. of Gloeosporium pho- 
moides Sacc, on ripe tomato, showing the manner in which the mycelium ramifies 
in the tissues, and penetrates and develops vertical mycelium in the epidermal 
cells, turning back the skin of the tomato and producing spores on the free sur- 
face. Magnified 250 diameters.— Original. 


* Michelia, II, p. 540, and Fungi Italic: Delineati, t. 1060. 


382 [ ASSEMBLY 


This fungus was easily transmitted to ripe tomatoes by punctur- 
ing the surface and inserting a few spores. The fungus established 
itself and produced a new crop of sporesin from three to four days. 

If this disease should become common it might prove a very 
troublesome one. Several other fungi appeared upon ripe tomatoes 
in the Station garden, but for the most part so late in the season 
that itis doubtful if thev are of much economic importance. 


Smut mw Oarts., 


Ustilago segetum, Pers. 


It is usually a difficult matter to arrive at any accurate estimate of 
the loss produced by fungi, being sometimes so great as to cause the 
total destruction of the crop, but more often an indefinite portion, 
very difficult to express in figures. In many instances it is looked 
upon as an inevitable accompaniment of cultivation, varying accord- 
ing to the season, and, therefore, to be taken as a matter of course. 

* The smut of wheat and oats, from its habit of destroying the 
whole head or panicle of the plant attacked, is an excellent fungus 
from which to derive data. By counting the number of healthy and 
of smutted culms over a certain area, we arrive at a perfectly accu- 
rate and just estimate of the loss produced by the smut. The follow- 
ing table shows the results obtained from counting the culms of 

_ oats in eight as widely separated areas as possible on the Station | 
farm. Numbers 1 and 2 were growing in the experimental plats, 
the others in different parts of the fields. 


Sq. ft. of Height | Number Per cent 


VARIETY. ground of culm. of culms. smutted. 
1. American Trinmph.... 182 44 in. 1237 10 
DPA BOaravol 2) radenaye. waren 132 48 > ae ob 
3. ‘New: Atistralian se 22-4 40 ioe 892 10.3 
A. New Australian 4.27... « 53 467° 1397 7 
5. New Australian ....... 40 46 * 1088 9.2 
6. New Australian ...... ; 40 36 131572 aie 
7. New Australian ..,.... 60 56 1748 3 te 
8. New Australian ....... 47 48 & 1183 10.2 














Total and average... 544 444in. 11,213 9.5 


SS at 








The total area counted, comprising two square rods, embraced 
every variation of soil and growth the farm afforded, and it is be- 
lieved that the counting of a greater area would not have materially 
affected the result. The appearance of smut as one passed through 
the fields was no greater than is usually to be seen in any part of 
the country, at least east of the western plains, and the result of the 
count, showing a total loss of nine and one-half per cent of smutted 
grain, is as much a surprise to the writer as it will doubtless be to 
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others. The apparent strength of the yield in the various areas was 
in about the relation indicated by the height of the culms, showing 
that the lightest oats smutted the worst. The smut appeared to also 
bear a direct ratio to the dryness of the soil. 

It should be mentioned in this connection that the thirty varieties 
of oats growing in the experimental plats were very unevenly 
affected by smut, some having almost none, the reason for which 
was not apparent. vi 548 

Professor Brewer says in the Tenth Census Report of the United 
States that “neither rust nor smut affects the crop extensively, 
although either of these diseases occur occasionally,” a statement 
that voices the general belief, but which the above shows to be far 
from correct. The reason of this discrepancy between casual obser- 
vation and fact is easily explained by the inconspicuousness of the 
affected culms. at 
\ DISEASE OF CLEMATIS. 


The importation of many choice species and hybrids of this 
charming flower has created a growing demand for it. Its popu- 
larity is being somewhat checked, however, by the appearance of a 
malady that attacks plants of all ages and conditions, has almost 
stopped its propagation in some places, and threatened serious loss to 
all who hold either a pecuniary or sesthetic interest in it. 

Specimens of diseased plants were sent last year, and again several 
times the present year, by Mr. Geo. G. Atwood of this place. to 
Professor Riley of the Department of Agriculture at Washington. 
Professor Riley reported on each lot sent that the roots were swollen 
in places by the presence of some species of Anguillula, a nematoid 
worm, but that these were not answerable for any marked deteriora- 
tion of the plants. He also pointed out that a blackened rotting 
oceurred at the crowns, produced, it might be, by a fungus, and that 
the cause of the disease was doubtless to be looked for in that 
direction. 

Through the kindness of Mr. Atwood, and also of Mr. William 
Smith of this place, to both of whom I am also indebted for many 
other favors in the prosecution of my studies, I have been enabled 
to fully corroborate Professor Riley’s supposition, and to learn 
something of the nature of the fungus. 

fs, If a dead plant be removed from the soil, the roots at the point 
“~ “where they arise from the stem will be found to be rotten for an 
inch or more, giving ample cause for the death of the foliage 
through cutting off the supply of nourishment. The roots of the 
clematis are fieshy, nearly as thick as a goose quill, of quite uniform 
diameter, and with few branches. They possess a tough skin and a 
central woody thread, but the rest of their thickness is composed of 

a delicate white tissue (parenchyma), made rigid and brittle by a 
large deposition of starch and other food materials for the nourish- 
ment of the plant. It is in this white tissue that the fungus finds a 
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congenial soil, soon quite destroying it, and leaving only the tough 
skin and central woody thread. oF 

The white, somewhat septated mycelium of 
the fungus is readily found with the micro- 
scope. In some cases it showed an altered 

iacrospore-like condition, of dark-brown 
cells, solitary, in chains, or grouped in the 
usual muriform manner. These are doubt- 
less capable of resisting changes for some 
time, and then renewing the disease. In 
very advanced stages there were also found 
minute black dots on the surface of the dis- 
eased part, which, upon close scrutiny, could 
be just made out by the unaided eye. These 
contained many minute colorless spores, and 
may be a further development of the same 
fungus, although this is by no means certain. 
This form belongs to the genus Phoma, 

Big. 5. — Dark brown which includes very simple imperfect fungi, 
spores among the colorless ' : c ; 
mycelium: from clemaiis Whose full development is not known. No 
roots. Magnified 250 diame- Phoma on clematis roots has been recorded, 
ters. — Original. at least in this country, although one is given ~ 
on the stems* as occurring in Europe. 

Therefore, although having found two forms of spores, one cer- 
tainly, and the other probably, belonging to the mycelium causing 
the rotting, it is impossible to determine the name of the fungus, or 
to give much of its mode of life. One can only say that it is a pyre- - 
nomecetous fungus, growing within the roots and causing them to 
decay. It may possibly grow within the stem also, especially the 
part beneath the surface of the ground, this part often decaying, 
but whether from an attack of the same fungus or not, was not 
ascertained, 

This disease is specially troublesome to young plants propagated 
by cuttings or grafts. In the latter case it is easy to see that the 
fungus finds access at the cut surface of the root to which the scion 
is applied, as it is here where the disease first manifests itself. In 
the case of cuttings it may be it enters the base of the cutting before 
it becomes calloused, and so to the roots that. subsequently grow 
from it. If the fungus be slow in its growth, a matter of which we 
have no exact knowledge, it may take some months or even a few 
years to kill the plant after tinding entrance, which would account 
for some instances of its killing well established plants in isolated 





; 


_ \ spots.’ But further conjectures are useless. 


Too little 1s known of the life history of the fungus to permit of 
a remedy being devised. It will, however, be an excellent precau- 
tion to use soil in which clematis have not grown for two or three 


* Phoma Clematidis Sacc. — Michelia, II, p. 616. 
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years, in order that any mycelium or spores. of the disease, which 
it may have previously contained, will first become thoroughly 
exhausted and dead. 


Rusr on Canapa Tuiste. 
Puceinia suaveolens, Pers. 


There are a few instances in which fungi are beneficial by preying 
upon noxious plants, and doubtless no more conspicuous example 
can be given than that of the Canada thistle rust. 

This fungus is an endophytic -form, pervading the whole plant, 
and producing its spores on the under surface of the leaves chiefly. 
It is such a voracious feeder that the thistle is much weakened by it, 
the leaves being smaller and paler, and the flowers rarely opening, 
and never setting seed. The fungus may be known by the brown 
spores which thickly clothe the under surface of the leaves, and 
which can be partially jarred off as a brown powder. 

A thistle infested with rust should be allowed to stand, in 
order that it may produce as many spores as possible to spread the 
disease to other plants. No harm, but only good, can thus result, 
because this form of rust lives upon no other plant, whatever, but 
the Canada thistle. It will probably never exterminate the thistle, 
but it. will aid in: keeping it in check, and should be encouraged. 


REPORT OF THE ASSISTANT. 


A Classification of Barley and Oats. 


Famity. The barleys and oats are, botanically speaking, grasses, 
and belong to the Graminesx or Grass Family. This family is di- 
vided up into many tribes, sub-tribes and genera, of which the barleys 
and oats each compose a genus. The flowers are hermaphrodite, 
that is the male and female parts are located in the same flower, and 
are borne in the spikelets of the head or panicle. The two lowest 
scales of the spikelet have no flower, but instead act as envelopes 
for the whole spikelet ; these are called empty glumes. The flowers 
of oats and barley are inclosed within two scales, one above and one 
below, and the latter, which surrounds the flower and often produces 
an awn, is termed the flowering glume; the upper scale is called the 
palet or pale. The palet has no midrib, but two lateral nerves in- 
stead, which causes the tip to be slightly divided. The number of 
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stamens are three; pistils two. Thefruit hasa dry seed covering, is 
slightly covered with silky hairs, and is called a caryopsis. 

The plants of these two genera have round hollow stems, which 
are divided up into sections by solid nodes or joints. Each leaf 
tightly clasps the stem or culm; the clasping portion is known as the 
sheath. The sheath is divided, and its edges in both barley and oats 
are more or less fringed with woolly fibers. Where the leaf-blade 
proper and sheath join, a membraneous structure called the ligule 
clasps the stem. The upper edge of this ligule is always more or less ~ 
ragged and torn, the condition depending upon the age of the plant. 
The leaves are parallel veined, and are always, as is the stem, covered 
to a more or less degree with abluish bloom. The sheaths are ribbed 
and the leaves vary in form from lanceolate to’ linear, and are smooth 
and sharply pointed. In both genera, the lamina of the upper leaf 
is longer than the sheath, while the lamina of the lower leaves is 
shorter than the sheath. 

The roots of barley and oats are fibrous, and have a more exten- . 
sive growth beneath the surface than is generally supposed. In 
our root. washings, the rootsof barley have been traced thirty-two 
inches, and those of oats thirty inches beneath the surface. The roots 
are extremely slender, and are not perceptibly larger at their extrem- 
ities than at their union with the stem. A few only of the roots 
extend their growth beneath the cultivated soil into the subsoil. The 
plants may be classed as shallow feeders. 2 

Below, the generic characteristics of barley are given under Hor- 
deum, and of oats under Avena. 

Genus: Horpeum. Spikelets one-flowered, and arranged in threes. 
Glumes more in front of the palets than at the sides; are slender, 
finely pubescent, usually three-rowed, and awned or pointed. Palet 
herbaceous. Flowering glumes with one exception (H. trifurcatum) 
tipped with a long awn. The grain is in varieties either encased in 
a covering, or naked, and oblong in form. The foliage of Hordeum 
is usually rougher to the touch than is that of Avena, especially on 
the lower side of the leaf. The culms are as a rule prominently 
covered with a bluish bloom, and the nodes are blackish brown or 
greenish drab 1m color. . 

Grnus: Avena. Spikelets two to four flowered. Glumes large, 
ovate-lanceolate, seven to eight nerved, white and green striped, with 
membraneous edges, and usually completely encompass all the flow- 
ers; unequal in size and smooth. Flowering glumes frequently 
awned. Awns both straight and bent or angled. The grain in 
varieties either is covered or naked; is two ribbed, covered with a 
downy pubescence, and lance-linéar in form. The panicle is large 
and partially closed’or open, bearing many long peduncles upon 
which are borne the spikelets; panicles ovate-lanceolate in. form and 
usually nodding or drooping. 

The following classifications are based upon the study of varieties 
grown at the Station. In cases where sufficient evidence has been 
obtained, so-called varieties have been reduced to synonyms; 
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Hordeum distich- { 


Chevalier, No. 1. 
erect, base upper 





um, L. Two-rowed, Color | 
hite Kinver’s Chevalier, No. 2. 
leaf-blade- maroon- | “""* Two-Rowed, No. 3. 
red. [ 
mt ( : | 
ie ee PE dain heavy, No. 4. 
sae | Four-Rowed, No. 5. 
| Delignes Manshury, No. 6. 
S| Pringle’s New Hybrid 
| adher- | re - ; 
Hordeum yul- | ent to | Sibley’s Imperial, No. 8. 


Barry. + gare, L. Six-rowed, + seed. 
erect or decumbent. | 
Black. 

Seeds [{ 

loose ae Hulless, No. 9. 
in , 

glume. 











Hordeum trifur- | White. [ 
catum, Vil. Awn-| Seeds | 
Jess, but pe wit | loose < Nepaul Barley, No. 10. 





glume tipped with | in 

| three lobes. Six- (glume. [ 

| rowed, 

\ 

A Sywopsis or Barury. 
Bartey. ( Hordeum.) 


Spectres I. Hordeum distichum, I. Waving only one spikelet 
at each joint of the rachis of the panicle, with a fertile flower, the 
two lateral spikelets being reduced to sterile rudiments ; the flowers 
are therefore two-rowed in the spike. Lower palet of each spikelet 
long awned. The base of the upper leaf blade in this species is 
usually reddish maroon in color, the bases of the other leaf blades 
being white. Habit of growth exceedingly erect. 

+ Seeds white ; panicle two-rowed. 


Varietirs, No. 1. Chevalier. Synonym, Sweden Improved. 
Average height three feet. Culm very glaucous, erect, stout. Leaves 
Jance-linear, frequently attaining a length of thirteen inches, and 
averaging one-half an inch wide. Panicle erect or very slightly 
nodding; average length three and one-half inches; compact, and 
usually of about the same size; berry with awn often attaining a 
length of nine inches; foliage very abundant and extremely healthy; . 
berry of good size and easily separated from panicle in threshing; a 
French variety originated by M. Chevalier, from whom it takes its 
name. Was introduced into England many years ago where it is 
extensively cultivated, and probably reached the United States by 
way of Canada. ; 
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No. 2. Kinver’s Chevalier (Bliss). Average height three feet six 
inches. Oulm very erect and strong. Leaves linear, often exceed 
ing twelve inches in length, but not averaging one-half an inch in 
width. Panicles average five inches long, nodding, narrower than 
Chevalier; berry of medium size, with awn frequently exceeding 
ten inches in length. Stools very abundantly. Late in the season 
is very susceptible to red-rust, so that at time of harvesting the 
straw is quite weak. Not as vigorous as Chevalier. An English 
variety. 

No. 3. Two-Rowed (Bliss). Average height three feet. ~Culm 
erect and stout. Leaves linear, attaining a length of ten inches, not 
averaging one-half an inch in width. Foliage very green and 
healthy, although culms rather susceptible to rust. Culms are more 
glaucous late in the season than any other of our varieties. Panicles 
average four and one-half inches long; nodding; berry of medium 
size, and with awn attaining a length of over nine inches. | 

Species I]. Hordeum vulgare, L. Spikelets three at each joint 
of rachis, containing perfect flowers. Flowering glume long awned. 

t+ Seeds white, and adherent to the palet and glume; pani- 
cle six-rowed. 

No. 4. Adams’s Heavy (Sibley). Average height two feet six 
inches.. Culm usually erect, but not stout. Leaves often exceeding 
ten inches long, and attaining three-fourths of an inch wide; lance- 
linear; base of leaf-blade white. Panicles average slightly over 
three inches in length, droop somewhat, and berry with awn attains 
a length of seven inches or more; berry of medium size. Stools 
well. This variety is more subject to disease than any other barley 
tested at the Station. 

No. 5. Four-Rowed (Bliss). Average height three feet. Culm 
both erect and decumbent, medium stout. Leaves lance-linear, taper 
pointed, attaining a length of eleven inches, and over one-half an 
inch in width; base of leaf-blade white. Panicles average three 
and one-half inches long, usually drooping; berry of medium size, 
and with awn reaching six inches in length. Stools fairly well. 

No. 6. Manshury. Average height two feet nine inches. Culm 
erect as a rule, fairly stout. Leaves lance-linear, taper pointed, 
averaging nine inches long, and often exceeding three-fourths of an 
inch wide; base of blade white. Panicles average four inches long, 
or with awns six inches; drooping or upright; berry of fair size. 
Stools well. Retains its erect habit of growth to harvesting. This 
variety was first brought to this country* from Germany in 1861 by 
Dr. Hermann Grunow, of Mifflin, Wisconsin. It is said to have 
been originally obtained by a scientific traveler in the mountainous 
parts of eastern Asia (Mandschurey), about 1859, and was obtained 
_ by Dr. Grunow from Ferdinand Duehlke, of Erfurt, at present di- 
rector of the Agricultural School at Potsdam, and gardener to the 
Emperor at Sans Souci. 


* First Annual Report of the Wis. Ag. Experiment Station, page 18. 
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No. 7. Pringle’s New Hybrid. Average height three feet. Culm 
erect, slender. Leaves usually erect along the culm, exceeding one- 
half an inch in width, and nine or more in length; lance-linear, and 
_ at base of blade white. Panicles average nearly four inches long, 

and somewhat nodding; berry small, with awn attaining nine inches 
in length. Stools well, and produces a great abundance of foliage, 
much of which near the ground dies before the plant reaches matu- 
rity. As the period of ripening is approached, this variety shows 
great weakness of the culm. 

No. 8. Sibley’s Imperial. Average height three feet three inches. 
Culm very erect. Leaves lance-linear, often attaining a length of 
twelve inches, and a width of slightly over one-half inch; usually 
erect along the culm. fPanicles average four and one-half inches 
long, nodding ; berry small, with awn often exceeding seven inches. 
This variety stools freely, and produces an abundance of foliage. 
As maturity approaches, the culms become weak and decumbent. 
Claimed to be a cross between the common six-rowed and Chevalier 
by F. H. Horsford in 1881, and first disseminated by Hiram Sibley 
& Co., Rochester, N. Y., in 1883. | 

++ Seeds black, or grayish-black, and falling from the palet and 
glume upon being threshed. 

No. 9. Black Hulless. Average height, two feet six inches. 
Culm weak and often decumbent ; leaves broadly lance-linear, often- 
times reaching nearly one inch in width, and ten inches in length ; 
basal portion of blade white. Panicles average three inches long, 
nodding; berry with awn attaining a length of seven inches; 
Stools sparingly. This variety is the weakest and most decumbent 
of any that has been grown at the Station. 

Species III. Hordeum trifurcatum, Vil. Six-rowed, there 
being three spikelets on each joint of the rachis; palets awnless, 
but terminating in a three-lobed or eared point, the central lobe assum- 
ing a hooded form, while the lateral lobes are merely ears which are 
usually pointed and of variable length. The grain is not firmly ad- 
herent to the palet and glume at maturity, but becomes loose upon 
being threshed. 

Variety, No. 10. Nepaul Barley. Average height, two feet 
three inches. Oulm stout, and slightly decumbent at the basal por- 
tion, then becoming erect. Leaves lance-linear, taper pointed, at- 
taining a length of twelve inches and a width of one and three-fourths 
of an inch; panicles compact, erect or slightly nodding, averaging 
three and one-fourth inches long; tip spikelets, rudimentary or in- 
clined to sterility or partial development; berries uneven in size, 
there being many small ones, evidently produced from the weak 
spikelets at the tips of the panicles. Color of seed amber or dark 
brown. Supposed to originally have come from Nepaul. Vilmorin, 
in “Le Bon Jardinier” for 1884, mentions its culture in France as 
far back as 1836-1838. 
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Oat. (Avenda.) 


Spectres 1. Avena satwa, L. Spikelets from two to three flowered 
and completely enclosed by the empty glumes until maturity. 
Flowering glumes strong and tough, becoming hard and tightly 
enclosing the seed ; rounded on the back, and ‘usually awned at or 
near the center, toward the tips, the awn usually being longer than 
the glume. Flowers attached to one another by short, stout pe- 
duncles. 

Sus-sprcrss. (a) Panicle open at maturity, the secondary branches 
being equally spreading on all sides from the rachis. 

+ Color black or dun. 


Varieties. No. 1. Black Champion, Ral New-Yorker). . Av- 
erage height three feet three inches. Culm strong, erect. Leaves 
very abundant, averaging slightly over one-half an inch in width, 


and often exceeding hittesn inches in length; base of blade ahiten 


Average length of panicle ten inches; the flowering glume as a rule 
awned. The number of panicles pr oduced in comparison to plants 


~ 
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is small and the panicles mature rather late. Berry of a dark dun 
color, and not fairly black; size from medium to small. This oat 
was imported from France by I*. H. Horstord several years ago, and 
is known in that country as LVovre de Brie. 
++ Color white. 
** Berry long and taper-pointed. 

No. 2. Alexander’s No. 2. Average height three feet three inches. 
Culm very erect and stout. Leaves often exceeding sixteen inches 
in length, averaging slightly over one-half an inch wide; very 
slightly white at the base of the leaf-blade. Average length of pa- 
nicle nine inches. Berry large, but does not separate easily from 
the spikelet. A cross of Excelsior on Probsteier, as claimed by O. 
H. Alexander, the originator. 

No. 3. Challenge. Average height three feet six inches. Culm 
very erect and stout. Leaves lance-linear, attaining a length of ~ 
twelve inches, and averaging one-half an inch in width. TPanicles 
quite erect and averaging nine inches in length. Berry of medium 
size; awns tenacious. | 

No. 4. Golden. Average height three feet three inches. Culm 
very erect and stout. Leaves occasionally exceed thirteen inches in 
length, and average one-half inch wide; linear; sparingly white at 
base of leaf-blade. Panicles very even in size; average length seven 
inches ; flowering glumes usually lacking awns. 

No. 5. Probsteier (Gregory). Average height three feet three 
inches. Culm very erect; medium stout. Leaves partially erect 
with full development, oftentimes extending to and above the pan- 
icles, attaining a length of twelve inches and an average width of 
one-half an inch ; white at base of leaf-blade; lance-linear. Average 
length of panicles eight inches. Berry of good size and plump. 

No. 6. Seizure (Sibley.) Average height three feet six inches. 
Culms stout and erect. Leaves linear, averaging one-half an inch 
in width, and frequently exceeding eleven inches in length . Bile of 
leaf-blade squarely marked white. Average length of panicles eight 
inches, and as a rule quite equal in size. Berry of medium size. 

No. 7. Washington. Average height three feet three inches. 
Culm erect, but becomes weak toward maturity. Leaves occasion- 
ally exceed twelve inches in length, having an average width of one- 
half an inch; lance-linear; base of leaf-blade white; habit of growth 
erect along the culm, and often extending to and above the panicle 
at maturity. Average length of panicle eight inches. 

No. 8. White Champion. Average height three feet four inches. 
Culm occasionally decumbent, and slender. Leaves linear, some- 
times exceeding thirteen inches long, although generally short, and 
having an average width of one-half an inch; base of leaf blade 
slightly white. Average length of panicles eight inches. Berry 
long and slim. 

No. 9. White Eureka (Sibley). Average height three feet three 
inches. Culm generally erect, but sometimes decumbent; slender. 
Leaves linear, often exceeding thirteen inches in length, and averag- 


392 [ ASSEMBLY 


ing less than one-half an inch wide. Average length of panicles 
eight inches. Berry long and thin. Introduced by A. H. Goddard, 
Fort Atkinson, Iowa, and originally from Germany, having been 
brought to Iowa by German immigrants. 

No.10. White Probsteier. Average height three feet two inches. 
Culm erect, but occasionally decumbent; slender. Leaves linear, 
averaging less than one-half an inch in width, and at times exceed- ~ 
ing eleven inches in length; base of leaf-blade slightly white. 
Average length af panicle eight inches; berry of good size. 

No. 11. White Schcenen. Average height three feet three inches. 
Culm erect or decumbent; not stout. Leaves linear, averaging one- 
half an inch in width, and occasionally exceeding twelve inches in 
length; white base of leaf-blade not very pronounced. Average 
length of panicles eight inches; berry large. Imported from Ger- 
many in 1868 by Department of Agriculture. 

No. 12. Yellow or Golden Prize. Average height three feet. 
Culm weak, often decumbent. Leaves linear, averaging one-half an 
inch in width, and occasionally exceeding thirteen inches in length ; 
slightly white at base of leaf-blade. Average length of panicle seven 
inches ; berry quite large and long. 

**Berry short, plump, and abruptly pointed. 

No. 18. Board of Trade (Sibley). Average height three feet six 
inches. Oulm erect, and strong until maturity. Leaves lance-linear, 
attaining a length of thirteen inches, with an average length of one- 
half an inch; slightly white at base of leaf-blade. Panicles average 
nine inches in length. 

No. 14. New Australian. Synonyms: Race Horse (Greg). Aver- 
age height three feet six inches. Culm fairly stout, and usually 
erect, though sometimes decumbent. Average width of Jeaves 
slightly over one-half inch, and in length occasionally exceeding 
fourteen inches; lance-linear; white at base of leaf-blade. The 
foliage has an erect growth along the stem, and reaches to, and often 
above the panicles when at maturity. 

No. 15. White Australian (Sibley). Synonyms: Welcome (Greg ), 
White Belgian (Greg.). Average height three feet ten inches. 
Culm fairly stout, and slightly decumbent at the base. Leaves 
averaging slightly over one-half an inch wide, and occasionally ex- 
ceeding fourteen inches in length; slightly white at base of leaf- 
blade. Average length of panicles, nine inches; color very light 

reen. oe 
: Sus-sPEciEs (b). Panicle closed, or but slightly open at maturity, the 
branchlets being erect along the rachis of the panicle. 
t Color black or light dun. 

Varteties. No. 16. Black Tartarian. (Sibley). Average height 
three feet three inches. Culm erect andvery stout. Average width 
of leaf over one-half an inch, and exceeding at times thirteen inchesin 
length; base of leaf-blade slightly white. Panicles compact, erect, 
averaging nine inches in length. Berry not always black, but more 
often of a dark dun color; size medium. This variety has long been 
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cultivated in the low-lying districts of Scotland and England, and its 
grain 1s said to make a superior class of meal. ; 

No. 17. Mold’s Ennobled. Synonyms, Mammoth Russian ; Mold’s 
Selected Black Tartarian (Bliss). Average height two feet eight 
‘inches. Culm erect, medium stout. Leaves average less than one- 
half an inch in width, attain a length of ten inches; linear, taper 
pointed; slightly white at base of leaf-blade. Average length of panicle 
five and one-half inches. This variety produces previous to the 
growth of the culms, a dense, foliaceous mat on the surface of the 
ground. ‘The seeds are of large size, and the tips of the flowering 
glumes are as a rule quite ragged. Said to be an improved form of 
Black Tartarian. 

++ Color white. 

Varieties. No. 18. American Triumph (Gregory). Average 
height three feet six inches. Culm very stout and erect. Leaves 
lance-linear, attaining a length of nearly seventeen inches, and an 
average width of over one-half an inch; sparingly white at base of 
leaf-blade. Panicles average ten inches in length. Claimed to be 
an impregnation of the Waterloo, with pollen of the Excelsior, by 
©. G. Pringle, and introduced by B. K. Bliss & Sons, New York. 

No. 19. White Novelty (Sibley). Average height three feet six 
inches. Culm medium stout and erect. Average width of leaves 
one-half inch, and in length occasionally exceeding fourteen inches ; 
bases of leaf-blades so slightly white not perceptible, unless care-, 
fully looked for; linear. Average length of panicles nine inches ; 
flowering glume not usually awned. Berry of medium size, long, 
but not very plump. Introduced by A. H. Goddard, Fort Atkin- 
son, lowa, and originally brought to this country by German immi- 
grants, settling in Lowa. 

No. 20. White Russian (Gregory). Average height three feet 
six inches. Culm erect, medium stout. Leaves linear, attaining a 
length of fourteen inches, and an average width of less than one-half 
an inch; base of leaf-blade not noticeably white. Average length 
of panicles nine and one-half inches; flowering glumes rarely 
awned. Berry of good size, being long, but not markedly plump. 

No. 21. White Zealand (Gregory). Average height three feet 
six inches. Oulms usually erect. . Leaves linear to lance-linear, 
having an average width of one-half an inch, and a maximum 
length of fifteen inches; white spot at base of leaf-blade nearly 
absent. Berry of medium size. It is said to have been introduced 
from Russia. 

Spectres II. Avena nuda, L. The spikelet contains one or two or 
more flowering glumes than does satwva, and the flowers are more 
widely separated, as the pedicels of the flowering glumes are more 
elongated. The empty glumes are longer than those of satiwa, and 
at maturity they are unable to hold the flowers, which to a slight 
extent hang pendent from the glumes by their angled or elbowed 
pedicels. The berry becomes easily detached at maturity, and falls 
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in a naked condition from the flowering glume. Empty glumes 
very large. The main axes of the panicles, and peduncles of spike- 
lets, delicate and wiry. Panicle spreading. Color of seed, white. 

Varieties. No. 22. Chinese Hulless (Gregory). Average height 
two feet eight inches. Culm medium stout, erect to maturity, when - 
it loses the erect form of growth. Leaves average less than one- 
half an inch in width, exceeding twelve inches in length; linear; 
sparingly white at the base of leaf-blade. Average length of pani- 
cles seven inches. Pedicels of flowering glumes not:as strongly el- 
bowed as in the next variety. Berry very small, but does not loosen 
well from the glume in threshing. Doubtless from Europe, where 
it is known and cultivated to some extent as the Skinless Oat, the 
grain being ground into meal. The most ancient writings referring 
to Avena nuda are Chinese, dating from 618 to 709 A. D., where _ 
references are made to a skinless oat. 

No. 23. Pringle’s Excelsior Hulless. Synonym: Pringle’s Hy- 
bridized Hulless. Average height of plant three feet three inches. 
Culm erect, and strong until late in the growing season, when it 
evinces a disposition to weakness. Average width of leaves one-half 
inch, with an occasional length of twelve inches ; lance-linear ; white 
at base of leaf-blade. Average length of panicles eight inches ; 
very much drooping; but few glumes awned. Berry small and 
inferior, A cross of the common Hulless Oat, on the Excelsior, 
using the latter for pollen, as claimed by C, G.’Pringle, the origina- 
tor. 


Nores on Baruky. 


No. 1. Chevalier. Foliage very abundant and healthy. An ex- 
tremely stout and vigorous variety. . 

No. 2. Kinver’s Chevalier (Bliss). Foliage abundant, healthy, 
and rusting but slightly. Stools abundantly. Did not smut. 
Late in the season the culms were very badly affected with rust. 
At harvesting straw weak. Panicles nodding, and not evenly ma- 
turing. 

Nee 3. Two-Rowed (Bliss). Stools fairly well. Foliage very 
green and healthy. Culms somewhat affected by rust, and very erect 
at the cutting period. 

No. 4. Adams’s Heavy (Sibley). Stools very well. Smutted very 
badly ; worse than any other. Rusted quite severely. Plant weak 
and very subject to disease. Decumbent at cutting. 

No. 5. Four-Rowed (Bliss). Stools fairly well. Slightly aftlicted 
with rust and smut. Straw not very stout, and somewhat decum- 
bent at cutting. 

No. 6. Manshury. Stools fairly well. Afflicted with rust and 
smut very slightly. Growth very erect and even until harvesting. 

No. 7. Pringle’s New Hybrid. Stools well, and produces a great 
deal of foliage, much of which near.the ground dies before matu- 
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rity is reached. Late in the season the culins became badly affected 
with rust. Growth weak and decumbent. No smut. 

No. 8. Sibley’s Imperial. Stools very freely. Foliage abundant 
and excellent. Late in the season the culms became badly affected 
with rust, as in No. 7, becoming weak and decumbent. Free from 
smut. 

No. 9. Black Hulless. Stools sparingly. Not troubled - with 
smut, and foliage generally free from rust. Culms weaker and 
more decumbent than any other variety. 

No. 10. Nepaul. Stools well and produces a large amount of ex- 
cellent foliage, which would serve as a very desirable fodder. Quite 
free from disease. Does not lodge, even to cutting. 


Noress on Oars. 
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No. 1. Black Champion (R. N. Y.). Foliage very profuse, such 
as would make superior fodder. Not affected with smut. Tallest 
plant three feet eight inches. Longest panicle twelve inches. Straw 
weak, and not bright. 

No. 2. Alexander’s No. 2. Foliage very healthy and vigorous, 
being but slightly affected with rust. Stools plentifully. Tallest 
plant three feet eleven inches. Longest panicle twelve inches. 
Straw weak. 

No. 3. Challenge. Foliage fairly abundant. Stools plentifully. 
Rusted very badly late in the season. Smutted badly. Awns hold 
tenaciously to the flowering glumes. Tallest plant four feet. Long- 
est panicle thirteen inches. Partially lodged at cutting. 

No. 4. Golden. Stools very well. Foliagé abundant, but rusted 
rather badly. Many heads smutted. Erect to harvesting. 

No. 5. Probsteier (Gregory). Stools evenly and Prirly well, 
Tallest plant four feet. Longest panicle eleven and one-half inches. 
Straw weak, and lodged at cutting. Foliage abundant and rusty. 
Panicles smutty. 

No. 6. Seizure (Sibley). Stools bountifully, producing an abun- 
dance of foliage; rusted badly. Panicles smutted quite extensively. 
A variety quite susceptible to disease. Tallest plant four feet and 
one-half inch. Longest panicie eleven inches. Panicles do not 
mature evenly. Lodged to some extent at cutting. 

No. 7. Washington. Stools excellently, and produces an abun- 
dance of foliage which is rather subject to rust. Smutted slightly. 
Tallest plant four feet one inch. Longest panicle twelve and one- 
half inches. Does not mature evenly. Straw weak and partially 
lodged at cutting. . 

No. 8. White Champion. Foliage abundant and usually healthy. 
Panicles suffered some from smut. Lodged at cutting, but not badly. 
Tallest plant four feet two inches. Longest panicle twelve inches. 
Thrashes in good form. 

No. 9. White Eureka, (Sibley). Stools fairly well. Produces 
considerable foliage, which is inclined to rust badly, especially on 
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the older leaves. Panicles subject to smut. Slightly lodged at 
cutting. ‘Tallest plant four feet two and one-half inches. mies ab 
panicle eleven inches. Thrashes in good form. 

No. 10. White Probsteier. Does not stool extremely well, but pro- 
duces a fair amount of foliage, which is as a rule healthy. ‘Smutted 
slightly. Lodged to a small extent at cutting. Tallest plant three 
feet eleven inches. Longest panicle twelve and one-half inches. 
Thrashes in good form. 

No. 11. White Schcenen. Does not stool very well. Foliage 

abundant and healthy, showing but little rust. Inflicted with smut. 
Tallest plant three feet eleven inches. Longest panicle eleven inches. 

No. 12. Yellow or Golden Prize. Foliage not very vigorous or 
adundant. Does not stool plentifully. Was not troubled munch by 
either rust or smut. Tallest plant three feet nine inches. Longest 
panicle nine inches. Slightly lodged at cutting. Thrashes in good 
form. 

No. 13. Board of Trade. Stools very well. Was disposed to rust 
and smut badly. - Rusted more than almost any other variety. ‘Tall- 
est plant four feet two inches. Longest panicle eleven inches. 
Partially lodged at cutting. 

No 14. New Australian. Stools abundantly. Leaves rusty, and 
panicles smutted slightly. Straw weak and badly lodged at cutting. 
Tallest plant four feet two and one-half inches. Longest panicle 
thirteen inches. 

No. 15. White Australian. Stools well. Foliage fairly abundant, 
and rusted very badly. This variety has smutted more than any 
other at the Station. Straw weak, and badly lodged at cutting. 
Tallest plant four feet six inches. Longest panicle fourteen inches. 

No. 16. Black Tartarian (Sibley). The first “ side-head ” to be 
harvested. Did not smut, and was not badly troubled with rust. 
Tallest plant three feet nine inches. Longest panicle twelve inches. 
Erect at cutting. ; 

No. 17. Mold’s Ennobled. Stools abundantly. No smut, and a 
minumum amount of rust. At cutting period, straw weak. ‘Tallest 
plant three feet four inches. 

No. 18. American Triumph (Sibley). Stools abundantly, and but 
few panicles produced froma stool. Smutted some ; rusted slightly. 
Awns cling tenaciously to flowering glumes. Straw erect. at cutting. 
Tallest plant four feet one inch. 


No. 19. White Novelty (Sibley). Foliage very abundant, and. 
slightly affected with rust. Stools well. Smutted slightly. Straw : 


fairly stout at cutting. Tallest plant four feet two and one-half 
inches. Longest panicle thirteen inches. ‘Thrashes in good form. 

No. 20. White Russian (Gregory). Stools fairly well, and pro- 
duces an abundance of foliage. “Rusted slightly, and smutted but a 
little. Tallest plant four feet two inches. Longest panicle thirteen 
inches. Straw erect and stout at cutting. Thrashes in good form. 

No. 21. White Zealand (Gregory). Stools abundantly, and pro- 
duces a profusion of healthy foliage. Rusted and smutted slightly. 
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Straw unusually stout and erect at cutting, and but little lodged. — 
Tallest plant four feet one and one-half inch. Thrashes in good 
form. 

No. 22. Chinese Hulless (Gregory). Stools poorly, and rusted 

badly. Smutted slightly. Partially lodged at cutting. Tallest plant 
three feet ten inches. Longest panicle ten inches. In handling in 
the field, many grains fell from the spikelets. 
_ No. 23. Pringle’s Excelsior Hulless (Thorburn). Stools well. 
Foliage fair, but rusty to some extent. No smut. Lodges badly. 
_ In thrashing, while many berries are detached from the flowering 
glumes ina naked condition, many others retain the glumes, thus 
leaving the grain after thrashing in a very undesirable condition. 
This remark also applies to No. 22. . 
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All of the above calculations were made from actual counting. — 


Ten separate ounces of each variety were counted, and the average 
is given in the table above. A very close estimate of the relation 
existing between the different ounces, which has not varied to any 
considerable extent in all the varieties, may be formed from the fol- 
lowing figures, which are given as illustrative of the weights of ten 
ounces of several varieties: 


Pringle’s White White Sibley’s Two- 





Alexander's 

No. 2 Oats. Hybridized Probsteier | Zeland oats. Imperial Rowed 

Hulless oats oats. barley. barley. 
A | 1, 200 9,284 | 1,030 1, 168 1, 223 183 
9} 1, 255 9,174 | 1,056 1, 181 A eee 743 
3 15-155 2, 288 1, 035 1, 183 1, 186 733 
eed IF 2498 et 1 089.) od 8 le 748 
for 1-991. 2} "9, O91 1,054 | 1,180 | 1,169 750 
Bali: 207-2) <9, 261: |) 15108.) a 165 gee 757 
To) 1.199. +1, 2,:268 | 4 062 1, 196 1, 227 782 
Ree O17. 0 O° 9007 e007 ota as 1, 189 750 
9| 1,183 2, 200 1, 077 1, 211 1, 194 759 
10 1, 188 2, 169 1, 089 1, 180 i Beas Be 748 








The weights of the bushels calculated were based upon thirty-two | 


pounds as the standard for oats, and no change in the number of 
pounds per bushel was made in the case of the hulless varieties. 
The weight of barley was estimated at the rate of forty-eight pounds 
to the bushel. 


REport oF THE FARMER. 


Much work has been done on the farm in the way of improye- 
ment, many of the fences which were in a poor condition having 
been removed, and the balance of the fencing that was left put into 
thorough repair. The old hawthorn hedge upon the west side of 
the farm has been grubbed up, the ground leveled and replaced by 
a barbed wire fence, two posts to the rod, a top rail of hemlock, and 
three wires. This, on account of the length (over 100 rods) and 
the size and ragged condition of the hawthorn plants, was a work 
of some magnitude and considerable expense. An acre of osier 
willows has been stubbed out and the refuse burned, a sufficient plat 
being left growing for the purposes of the farm. Stones have been 
removed from the fields in quite large quantities and used in build- 
ing the embankments and abutments of the bridge which has been 
built to span the ravine which separates the farm into two portions. 
Much clearing work of a miscellaneous character has also been ac- 
complished upon various parts of the farm and experimental grounds. 


The crops grown on the Station farm this year comprise wheat, — 
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‘twenty-four and nine-fortieths acres ; oats, six and Hine -eighths acres, 


and corn, five and one-quarter acr es. The aver age yield was 
"Wheat, 29.50 bushels per acre. 
Oats, 57.41 ae 
Corn, 40. Seay 

The corn crop was materially diminished by the ravages of the 
cut worm. 

Eleven acres of ground, planted in winter wheat, was thoroughly 
summer followed, and over 100 loads of quack grass roots were re- 
moved and destroyed. About eleven and one-half acres have been 
fall plowed for spring crops. 

The farm is now approaching a condition of efliciency, but 
much work of a miscellaneous character remains to be done. 
The origifial foulness of the land has been somewhat overcome, but 
as the coarser weeds will have to be removed by hand, much work 
of considerable difficulty remains, while we are at present depend- 
ent upon summer fallowing for cleaning our fields of the miscella- 
neous weed crops. 

The cow barn has been repaired and placed in good condition, 
both for the use of cattle and for storage. Some repairs have also 
been made upon the horse barn. The teams have been employed 
to a considerable extent in moving manure, while the experimental 
department has given them employment at times when they were 
not required upon the farm. 
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